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5>J?:ffiS?im^ 7-22 IBiEODJiSgBJtJ i Jt|j{ L . Slg^lJ 

[si *5 2 ] E3?ij#-f 4 laiscDT 5 ^mmm<o—s^^ 
■ y©*iffl5^fe ■ ' - 

[ 5 ] ^JS^ 6 ieiS©T 5 ^KE5IJ©-SPS 
i'-r y "^7 A • h y ©^tlifli+ V h. 

[%iQ©i¥«e^jSiii] 

[0 0 0 1 ] 

f4Ci^©MHei l/TSJ < ©ffi0!lS!©S>Sji^Wttv 
^n/^d/^yTOawyf-f u-;^/3-!>-:^a-i. h?&3 
- K-r^DNA(Ji(T. rqyrea§e-?^j ) ©^SE^J 
5:*<JfflLfc|5lS-«iai£6{CH-rafe©-C*5. *«?B© 

[0002] 

!^6*xrus. ■e©ipr«>KJ*i«ifc«'5'-<3/"{i» 

T^y -i^A - y-OVifV-i^Z ■ 3>:/U5 i-X ( Mycoba 
cterium tuberculosis complex) . v-f ^^^i^f-y -^A 
• 7 t^'J A • zi>y'l^ V z ( Mycobacterium aviuii co 
nplex) . v-f ny^i^f-y-jA • ( Mycobacte 
rim kansasii ) *J'?-©^^?rc&*Tl>5. fifiTtt^ 
55t45fcJ$^^Sig|l¥ (AIDS) ,il«^«cij(,>t:BCtie>© 5 
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[0003] S£3fecn6©»S©|5l^ • ^«{c 

illlirttv-/3y?4;f yT©4i(ctt. 1 ) 3fe*M« 

l/fc^{cB|§rT^t/ct|^(c©ii>||fe{c^6r -5 i'Jl' 

[0 00 4] ctiib<oikmt¥mm^=&'jmt 

±(c. iE«i4M©flSttga{)TB!gr*o/c. C©S«c 

20 iaSl&(OT. rpCRJ it,>^) ^^ci';|:^(,>-C3lg^ 

©!^£©jgaE3?>j©w*?:«^T^i5)^ • ^m:imitfi 

[0005] •€-©Bg. ffll»6nSjt&^»^ < ©Jg^> 
rWMoie^T*5. T. Rogall^ (1990. 3. Gen. Micro 
■ bioT. 136; i915::i920) »: 16S rimAge?li%fflt>/c^ ' 

{cS-:><-7-/3A4;f-yTa©l5FSffi<&S«Uc, L*> 
L-^c^JP). C4i6©7'7-rv-{j. mUrifcm^^ 
3D jy^r-V'izJJiiff-O'^jA-ifT.hV ( Mycobacterium 
qastri ) iv-^nyii/f-y >i;A • *>-!^i^-<5rE?iJ-C* 
— :^rB. Boddinflfiaus^ (1990. 3. Clin. Mic 
robiol. 28: 1751-1759) «. b Fafel^i^Jl.-:^^ 
BMifeSl[--'<7ie^BijJ:0fv-/3y<4;f^y.jA- -/ 

> h7-feJl'^— U ( Myoobacterium intracellulare ) 4^ 

JU- :^{ci|#M6t)r ab 4 i6S rRNAffiyiJtc ajR-r S :t y d' 5? 

r fea© K;i/r©EiS!&tf ^ 3&{c:t:>g«:««g{jg 

10 «. ^aSo^WtS^i. B*u-yi/a*i6 rT>:7'y37 
. v-r3y<i7f-y^>Aj il»!>ffidi«©ae^^Br=<':y 

h ibTSg%$nri^5. ^©fi6{c*>. (!^^ 

¥lO-323189^ii«) -^^i; h> . f^.< t, + >V> • r 

> K . ijlyt^-- (!^ra^lO-057098^4i^) ifihrm, 

±{cfebfc j: ^ J&-0©a$:flgiir#J&:iiRgs*^-^ 

itc^iC, 16S rRNAi23S rRNA©S©Mlg©S5>J=^fgii 

/c^s • Mai&*«A. itoth^tcioTtiiganrus (1 

998. 3. Clin. Microbiol. 36: 139-147) . l>1fil,^ 16 
0 S rRmt 23S r1»M©H©«igBJ|!j200teSjit < . 



) 
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( Pseudomonas ) 7i^^ ( Acinetobacte 

*f©iS?iJ*fflC>4C<!:{cJ:-,r. J:0»*B-CiEil)5:^S 
#-5Ci*l^$n/c (Yamaraoto. S. and S. 
Harayama. 0995. Appl. Environ. Microbiol. 61: 1104 
-1109. Yamanoto, S. and S. Harayama. 1996. Int. 3. 
, Syst. Bacteriol. 46: 506-511. Harayama, S. and S. 
Yamamoto. 1996. p250-258 In Malecular Biology of 
Pseudcmonas T. Nakazava, K. Fukuda, D. Haas, S. Si 
Iver (eds) ASM press, Washington, O.C., lli:^ tA, 

m\hmm, it^t^m 1996 ^34# msn p. 149-15 
1. . iij* St. m\umm. ^it^m 1997 mnm 

fS9^ p. 894-897.). 
[0 00 6] qvrtiife^fe<j1-© » >^<»g^ 3- ¥ti 

i**«tft)nrt,»^, m^ii. C. T. Shivannvar^liX 

Wtt©-7 ^--N- f T©»iKM^4 !nMtt©M«l*» 
i; (1994. J. Clin. Microbiol. 32 : 2801-2812) , D. 
S. Swanson?>(3:6S koB'^a v if i'^^^i'MMB.^'km 

(1997. Int. J. Syst. Bacterid. 47: 414-419) . 
HTsKs* F • ■^sK^ h y-Xfilt^iplO-500567 (Bl^ 

■Jira#^W095/3157l) tbX rmmB^f-m^^iC ^) -7 3 
j<i;7-')'yA ■ ■:''<JU^a-i^X©5?>^N-i'RinIlB=& 

^ >>'^•i'»^f©ite^=■iBylMtf(c^fAl^9>JIS987■Ms6ll 

• A5>:;'<;i/i»Dix;^©70l<c!fti^3 4» 
•rS7a-:/?:!RFP3^06-319560i 0X^7fiLXl,*i>. 

l>-5©t3:(iyr^&f©;i>-Cfe9 (Yamanoto and Harayaro 
a 1998. Int. D. Syst. Bacteriol. 48: 813-819. Yana 
moto et.al. 1999. Int. 3. Syst. Bacteriol. 49: 87- 
95. Suzuki et a1. 1999. Int. 3. Syst. Bacteriol. in 
press, Kasai et al. 1999. Int. 3. Syst. Bacterio 
1. in press) . SWBtC^StSn/c^^JC-ol^r feiEfiUtt 
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[000 7} 

$lT,ri>-S {m^W-n-vosais^^m . Ltfth, c© 
aj^i/T-i) 7©I§IS • ^ai?r 
ff ^ (c^fc o r a2:^e^-*©i'©MJi«*fijffl-rn«<fc 

[ 0 0 0 8 ] aj^Wttv^Y n^'N'i'f- TtCWifeKAjri-© 
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fitK:ig5£-«lw-rifc»©:^*i5i<a*nr(,>s. - 
a^wttv^3^N'i;f->j7tt. 4waa*Jii«©iffl 

iiJ:o*>iii»fcto. tfflii©^«^!i:^i<!:-rs4a^^k^ 

[0009] 

^ n -r V T ©Sii^tosyrBiieT-iB^iJ^SlS L /c. 

^ti e.©iB?"j«:*f b r es5k*> 6 ^it s n/ctt©^s^w 

i?r> lffla©S©l^3t©SI|M<);5rffi-C*5DNA-ONA2!S*fl 

[ 0 0 1 0 ] s/c. ae^B2?ij^*0fflt.//ciffla©t^tij^ 

i l/Tftt-JiaWKfflli^nSieSrRNAiie^iBjy-C 

;^ h yi-? -fays -<©^«i^©DN 

b/c. ^tlfci25>J*lt«L//ciC5. lltt©16S rRNA 

jteT-gB?attIal--C* S fC *)Bat> > S^©qyrBgg 
^E?Ul257SSie5Uiti66®gf3&J^J&:-5r(,iSC<i;4Bt<> 

ujofc (HI) . ^f\h<j>m\<m,^^im\j>ximm. 

[0 0 11] *«B^tt. «±©»imKJ;»)^fiS3lifcfc 

©qyrB»©E^J#-^ 7-22 {Cj^I&f •5Ml^€:JtiH b . 
■e©li«i»r;t©i6Sie3nJ4ie5)JS^7 ~2 2gEiS©«S 
i^JiJtKt. •SS?>J*»6©ite^iElil<&*«). -e© 

( 0 0 1 2 J Sfc. *l6l»tt. i3^J##4iBIS®7 5 y 

SEE5tJ©-Sl^l/<»^gp?:a-K-r5ffi5iJ. 
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E^S^2 8 
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E^Sf-3 4 

E^##3 5. 
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mm^z 7 
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[00 16] 
[151] 



40 



[0017] m^mwm\t. mm. Fhynp :/ni/ 

•yJ-OmmiObi, FelsensteTniei8©:??a(cS£o 
*5Ci*i-ct5 (Felsenstein, J. 1993. (WUPCPhy 
losenylnference Packape)version 3.5c. Distributed 
by the author, Departn^nt of Gaieties. University 
of Washington, Seattle, U.S.A.) . 
[0 0 18] {2)1^^m 

xiz-jA • fj>vi^^(omm^y hit. m^t'jzi3( 

[0019] :^m<D-7^=„ip^,j^j^ . ^'^ ^ 
<feffi:&a». E?>J##6IB«©7 5yKi^J©_a^t, 50 



fflt»SCi*^18ifSfe©-c^^, *|6?g©v 
(Q020]ccr. r:.^./^_3j«^„_^^-^^ 
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[0 0 2 2] t^ttJ©S^^i-r.5[»t«DgSM> 77 

[0023] ^cfc. rc(«c<s6ffi-rs7*7-f-7-w. mn 

<. -:*«^^NF^«:T--;i'TSfe©-C*-oT«>J: 
i». c©J:^ij£lH#Sfi<jK:7--;i'-rS7'5-/-7-©— 

i/ttt. E?ijs-^ 1 iais©ie«ffi?ij{c J: ossns 

[0024] 

T, KPM 2202. KPM 2203. KPM 2013. KPM 2014. KPM 198 
8-5. KPM 2209. KPM 2212) ©gyr^j£^-BB9iJ5:9lSL 

npson, J. D., D. C. Higcrins, and T. 3. Gibson. 199 
4. Gustal Wrimprovlng thesensltlvlty of proqressi 
ve multiple sequence aHqnnient through sequencewei^ 



* ctttinq, positions-specific gap penalties and weicji 
t matrix choice. Nucleic Acids Res. 22: 4673-468 
0.)*5l<>{iPhvlip (Felsenstein, 3. 1993. PHVlIP(Ph 
ylogeny Inference Package)version 3.5c. Distribute 
d by the author, Department of Genetics, Universit 
y of Washington, Seattle, U.S.A.) ^?rfflt,». pf:?'a 

4'7A©iKffllttgB««:g£c>. ^UT©<t5^c^fo/c. K^iJ 

»#39RCJtK?»J#^4(^©ieSi01J(C J: ») S$ 

10 ■^7-38©iII6'Sfttv ^aj<i;f-<) TH^arrBiejlJ-fe 
V iClustal WT'a ^7 Ate J: "3 7 ■< )\^=S:i^ 

fitrS. ^H^J$1*SiR(Cffil,>5A7^-*-©-t?a 
W'Gap Open Penalty: 15.00;Cap Extension Penalty : 
6.66; DMA weight matrix:IUB; DMA transition weigh 

t:o.5"r*s. ^htifc^m&mtr 5 yms!?i}ifi^m 

e^WSSlJ&^ai-rS. PhylipCdiadistT- 
Cii^7A5:ffiffl-ra. ©ttlttKimura 2-parameter model 

20 vzu-^xm. 'mtifc^&B.^tmmii-^hmim'^m 

bootstrapSt^itm-r S C t^{C J: ») S. - 

±fe8Btt?ri6s rm<ikB^^nmuc^mLiM. 

■r. 

[002 5] 







16S rRNA JtGTp 




KPM 2201T 


H. Kordonae 


M. gordonae 


M. gordonae 
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11 i^astori 


M. gordonae 


M. gordonae 


KPM 2013 


M. scrof ulceitUD 
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KPM 2014 


M. scrof ulcerum 


M. gordonae 


■f»f-p-c 


KPM 1988-5 


M» scrof ulcerum 


M. gordonae 




KPM 2209 


M. scrof ulcerum 


M. gordonae 




KPM 2212 




M. gordonae 


mm 



[0 02 6] «*JS^-rJ:'>K. ±gE8m»©^t. KPM 
2201T. KFM 2202. KPM 2203©3 -V-iaJ^ff 

©KPM 2013. KPM 2014. KPM 1988-5. KTO 2209. KPM 22 40 

3) . c©|g«?:. ^mtitcii>iccm.m>gmmm (E 

zaki, T., Hashimoto, Y., Takeuchi, T., Yanamoto, 
H. , Shu-Lin Liu, Matsui, K., &Yabuuchi, E(1988). 
J. Clin. Microbiol. 26, 1708-1713. Ezaki, T. , Has 
himoto, v., Takeuchi &Yabuuchi, E(1989). Int. 3. 
Syst. Bacteriol. 39 , 224-229) -s/ci C^SfffiT 



«©»{c3t fc««tt©m»i|gm*^it S C i 4^ L 

[0027] iWSHmZ'i -r-izifitt^^J^h.- ti:^^ 
iy^ t-7^a/ilPf-fJ>^A • *f ;^ hi; ©gyrtitfi^-©^ 
SEmJtiHl/ (01) . v-fay^i/f-y-jA- 

-f ©ffl^eT-{ciRFse«jcc7- - Ji/f i -< V- 

fc. Pliia©2^rBite?-«:r--;i/-rs:/7-^-7 
- (IB^JS^l ) fcfPSSlb/c, 
[0 02 8] C<i6©7'^-rv-;&fflt>r. Bgj^^m^J: 
♦J^ISSnfctt KPM 1004, KPM 1007, KPM KY256, KPM 
Ky761, KPM KY768, KPM 1988-1, KPM 3502, KPM 3503© 
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*Y761, KPU Kf768. KfW 1^88-Htmm^ 1 i3{C,T^Lft: 
S^fc. Km 3S02. KPM 3503itmmmt5iC 

-i^B >m(cj: mmmt-sc L/C 

[003 1] 





M. kansasi i 


M. gastri 















[0 03 2] 

SEQUENCE USniC 
<110> HWRIIC BIOrEOmOGY INSTITUTE CO. LTD 

<12Q> DNA CVIRESU IDENSHICHJ NI SONZAISUliu TOKUCHmTOaNA EMaHATRFTo. 

<13Q> P99-0373 
<16a> 40 

<170> Patentin Ver. 2.0 
<21Q> 1 
<2ia> 20 
<212> DMA 

<213> Artificial Sequence 
<400> 1 

ffjt gtc teg fltg gtc aac qc 

<210> 2 
<211> 6 
<212> PRT 

<213> Artificial Sequence 

<400> 2 

Gly Val Ser Val Val Asn 
<21Q> 3 
<2rL> 20 
<212> \m 

<213> Artificial Sequence 
<40Q> 3 

gac ctt qtp egg qgc gqc gg 
<21Q> 4 
<2U> 6 



(7) !t$g3 2 0 0 1 - 1 2 8 6 7 9 

H 12 
<2a2> PRT 

<213> Artificial Sequence 
<400> 4 

Ala Ala Pro His Lys Val 
<210> 5 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<400> 5 

cac ctt qtg ggg qqc gqt ga 

<210> 6 
<211> 6 
<212> PRT 

<213> Artificial Sequence 

<400> 6 

Thr Ala Pro His Lys Val 
<210> 7 
<211> 1263 
<212> DMA 

<213> Mycobacterium simiae 

<220> 

<221> CDS 

<222> (1)..(1263) 

<400> 7 

ggg gaq aac agt ggc tac acc gtc age ggc qqg ttg cac ggg gtc gga 48 • 
Cly Clu Asn Ser Cly Tyr TTir Val Ser Cly Cly Leu His Cly Val Cly 

15 10 15 

gtg teg gtg gtc aac gcc ctg tec acc cgc ctg gaa gtc aac gtc aag 96 
Val Ser Val Val Asn Ala Leu Ser Thr Arg Leu Glu Val Asn Val Lys 

20 25 30 

cqt gac ggc tat gaq tgq ttc cag tac tac gac cgq gcg gtg ccc ggc 144 
Arg Asp Gly Tyr Clu Trp Phe Gin Tyr Tyr Asp Arg Ala Val Pro Gly 

35 40 45 

acc etc aag caa qqc qaq gcq acc aag aaq acc qqc acc acq ate cqq 192 
Thr Leu Lys Gin Gly Glu Ala Thr Lys Lys Thr Gly Thr Ihr He Arg 

50 55 60 

ttc tqq qcc qat ect qaq ate ttc qaa acc acc caq tac qac ttc qaq 240 
Phe Trp Ala Asp Pro Glu He Phe Clu Thr Thr Cln Tyr Asp Phe Glu 
65 70 75 80 

acq gtg gcg cgc egg ttg cag gaa atg gcg ttc etc aac aag ggc ctg 288 
Thr Val Ala Arg Arg Leu Cln Clu Met Ala Phe Leu Asn Lys Cly Leu 

85 90 95 

ace ate aac etc acc gac gaa cgt gtc gag cag gac gag gtg gtc gat 336 
Thr He Asn Leu Thr Asp Clu Arg Val Clu Cln Asp Clu Val Val Asp 

100 105 no 

gag gtg gtt age gac acc qcc qaq qcg ccg aaq tea gcc gag gag caq 384 
Clu Val Val Ser Asp Thr Ala CTu Ala Pro Lys Ser Ala Glu Clu C\n 

XLS 120 125 

gcg gcc qaa teg gcc aag ccg cac aaq qtc aaq cac cqc acq ttc cac 432 
Ala Ala Clu Ser Ala Lys Pro His Lys Val Lys His Arq Thr Phe His 



13 
130 
tac ccg qqt 
Tyr Pro Gly 
145 

aac ccg ate 
Asn Pro He 



Pqcj ttg 
Gly Leu 



cac gaa gtc 
His Glu Val 

Qtg cac acc 
Val His Thr 
195 

flag gag ggc 
Glu Glu Gly 

210 
aaa gac aag 
Lys Asp Lys 
225 

gac ate cga 
Asp lie Arg 



cag cap 
Gin Gin 
165 
flag ate 
Glu He 
180 

ttc gcc 
Phe Ala 



135 
qtg gat 
Val Asp 
150 

age gtc 
Ser Val 



(8) 



ttc gtc aag 
Phe Val Lys 



flcg atg 
Ala Met 

aac ace 
Asn Thr 



ttc cgc 
Phe Arg 

aag ctg 
Lys Leu 



ecg cag ttc 
Pro Gin Phe 

aag teg ttt 
Lys Ser Phe^ 
275 

gag gcg aac 
Glu Ala Asn 

290 
teg gcc cag 
Ser Ala Gin 
305 

cgt aag agt 
Arg Lys Ser 



gaa ggg 
Glu Gly 
245 
flag ggc 
Glu Gly 
260 

fltc cag 
yal_Gln 



age gcg 
Ser Ala 
215 
etc aag 
Leu Lys 
230 

ctg gee 
Leu Ala 



ate gac ttc 
He Asp Phe 
170 

cag tgg aac 
Cln Trp Asn 

185 
ate aac acc 
He Asn Thr 
200 

Ctg ace teg 
Leu Ihr Ser 



140 

eae ate 
His He 
155 

flac ggc 
Asp Gly 
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aat cgc acc aaa 480 
Asn Arg Thr Lys 
160 

flflfl 528 
Gly 



flflt ggt 
Gly Gly 

cat gag 
His Glu 



gac aag gat 
Asp Lys Asp 



cag act 
Gin Thr 

aaa gtc 
Lys Val 



ccg teg 
Pro Ser 



flcc cgc 
Ala Arg 



tgc cgc teg 
Cys Arg Ser 



flct acg 
Ala Thr 
325 
acg gat 
Thr Asp 
340 

flflt flgg 
Gly Gly 



gaa get 
Glu Ala 
295 
art gcg 
He Ala 
310 

flat ttg 
Asp Leu 



flcg gtg ate 
Ala Val He 
250 

aag acg aaa 
Lys Thr Lys 

265 
tgt aac gaa 
Cys Asn Glu 
280 

aaa ace gtt 
Lys Thr Val 



fltfl gtg 
Val Val 
220 
ecc aac 
Pro Asn 
235 

tec gtg 
Ser Val 



aaa gga acc 
Lys Gly Thr 
175 

tat teg gag 
Tyr Ser Glu 

190 
ggc ggc acc 
Gly Gly Thr 
205 

aac aag tac 
Asn Lys Tyr 



teg 576 
Ser 

cac 624 
His 

gcc 672 
Ala 



etc acc ggc 
Leu Thr Gly 



etc ggc 
Leu Gly 

caa etc 
Gin Leu 



flcg cgt aag 
Ala Arg Lys 



gat tec gcg 
Asp Ser Ala 
355 

flcg ate ttg 
Ala He Leu 

370 
ate gat egg 
He Asp Arg 
385 

ctg ggc acc ggc ate 



ccg egg 
Pro Arg 

teg gcg 
Ser Ala 



ccg ctg 
Pro Leu 

fltfl ctg 
Val Leu 



flflt ggg ttg 
Gly Gly Leu 

330 

aag tet gag 
Lys Ser Glu 

345 
aaa agt ggg 
Lys Ser Gly 
360 

aag ate ate 
Lys He He 



gta aac 
Val Asn 
300 
flCfl egg 
Ala Arg 
315 

ccg ggc 
Pro Gly 



aag gtc gee 
Lys Val Ala 
255 

aac acc gag 
Asn Thr Glu 

270 
act cac tgg 
Thr His Trp 
285 

aag gcg gtt 
Lys Ala Val 



gac 720 
Asp 
240 

flag 768 
Glu 

fltc 816 
Val 

ttc 864 
Phe 

teg 912 
Ser 



gag ttg gtg 
Glu Leu Val 



ctg tat 
Leu Tyr 

cgt gat 
Arg Asp 



cgc ggc 
Arg Gly 
375 
aaa aac 
Lys Asn 
390 

cac gac gaa ttc gac 



acc gaa gtc 
I Ihr Glu Val 



aac gtc 
Asn Val 
380 
cag gee 
Cln Ala 
395 

ate acc 



aag ttg get 
Lys Leu Ala 
335 

gtg gtg gaa 
Val Val Glu 

350 
teg atg ttc 
Ser Met Phe 
365 

flaa aag gee 
Glu Lys Ala 



egg 960 
Arg 

320 

flat 1008 
Asp 

ggt 1056 
ay 

cag 1104 
Gin 

Cflc 1152 
Arg 



ate ate acc 
He He Thr 



flcg 1200 
Ala 
400 

aaa ctg cgt tac 1248 



(9) 1#Pg2 00 1 - 1 28 67 9 

15 16 
Leu Cly Thr Gly He His Asp Glu Phe Asp lie Thr Lys Leu Arq Tyr 

405 410 415 

cac aaq ate qtq ttq 1263 
His Lys He Val Leu 
420 

<210> 8 
<211> 1257 
<212> DMA 

<213> Mycobacterium bovis 

<22Q> 

<221> CDS 

<222> (1).,(1257) 

<400> 8 

teg qac qcq tat qcg ata tct gqt qqt ctq cac qqc qtc qqc qtq tcq 48 
Ser Asp Ala Tyr A1a He Ser Cly Gly Leu His Cly Val Gly Val Sen 

1 5 10 15 

qtq qtt aac qcq eta tec ace cqq etc qaa qtc qaq ate aaq cqc qac 96 
Val Val Asn Ala Leu Ser Thr Arq Leu Glu Val Glu He Lys Arq Asp 

20 25 30 

qqq tac qaq tqq tct eaq qtt tat qaq aaq tcq qaa ecc ctq qqc etc 144 
Gly Tyr Glu Trp Ser Gin Val Tyr Glu Lys Ser Glu Pro Leu Gly Leu 

35 40 45 

aaq caa qqq qcq ccq ace aaq aaq acq qqq tea acq qta cqq ttc tqq 192 
Lys Gin Cly Ala Pro Ihr Lys Lys Thr Cly Ser Thr Val Arq Phe Trp 

50 55 60 

qec qac cec get qtt ttc qaa ace acq qaa tac qac ttc qaa ace qtc 240 
Ala Asp Pro Ala Val Phe Clu Thr Thr Glu Tyr Asp Phe Glu Thr Val 
65 70 75 80 

qcc cqc egg ctq caa gag atg gcg ttc etc aac aaq ggg ctg ace ate 288 
Ala Arg Arg Leu Gin Glu Met Ala Phe Leu Asn Lys Gly Leu Thr He 

85 90 95 

aac ctg ace gac gag agg gtg acc caa gac gag gtc qtc qac qaa qtq 336 
Asn Leu Thr Asp Glu Arq Val Thr Gin Asp Glu Val Val Asp Glu Val 

100 105 no 

gtc aqc qac qtc qcc qaq qcq ccq aaq tcq qca aqt qaa cqc qca qcc 384 
Val Ser Asp Val Ala Glu Ala Pro Lys Ser Ala Ser Glu Arg Ala Ala 

115 120 125 

gaa tec act gea ccq cac aaa qtt aaq aqc cqc acc ttt cac tat ccq 432 
Glu Ser Thr Ala Pro His Lys Val Lys Ser Arq Thr Phe His Tyr Pro 

130 135 140 

qqt qqc ctq qtq qac ttc qtq aaa cac ate aac cqc acc aaq aac qcq 480 
Gly Gly Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys Asn Ala 
145 150 155 160 

att cat aqc aqc ate qtq gac ttt tee ggc aag ggc ace ggg cac gag 528 
He His Ser Ser He Val Asp Phe Ser Cly Lys Cly Thr Cly His Clu 

165 170 175 

gtg gag ate gcg atg caa tgq aac qec qqq tat tcq qaq teg gtq cac 576 
Val Glu He Ala Met Gin Trp Asn Ala Cly Tyr Ser Glu Ser Val His 

180 185 190 

ace ttc qcc aac acc ate aac ace cac qaq ggc ggc ace cac gaa qaq 624 



2 0 0 1 - 1 2 8 6 7 9 
18 

Thr Phe Ala Asn Thr He Asn Thr His Clu Cly dy Thr His Clu CIu 

200 205 
<HC ttc cqc age peg ctg acg teg gtq qtq aac aag tac gcc aaq gac 672 
Cly Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala Lys Asp 

2^ 215 220 

cgc aag eta ctg aag gac aag gac ccc aac etc ace ggt qae gat ate 720 
Arg Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr CTy Asp Asp He 
230 235 240 

egg gaa gge ctg gcc get qtg ate teg qtg aag gte aqe gaa ccg caq 768 
Arg Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ser Clu Pro Cln 

245 250 255 

ttc gag gge eag ace aag ace aag ttg gge aac ace gag gte aaa teg 816 
Phe Clu Cly Cln Thr Lys Thr Lys Leu Cly Asn Thr Clu Val Lys Ser 

260 265 270 

ttt gtg eag aag gte tgt aat gaa cag ctg acc cac tgg ttt gaa gee 864 
Phe Val Cln Lys Val Cys Asn Clu Cln Leu Ihr His Trp Phe Clu Ala 

275 280 285 

aac ccc acc gac teg aaa gte gtt gtg aac aag get gtg tec teg gcg 912 
Asn Pro Thr Asp Ser Lys Val Val Val Asn Lys Ala Val Ser Ser Ala 

290 295 300 

caa gee egt ate gcg gca cgt aag gca eqa gag ttg qtg cqq egt aag 960 
Cln Ala Arg He Ala Ala Arg Lys Ala Arg Clu Leu Val Arg Arg Lys 
310 315 320 

age gee acc gac ate ggt gga ttg ccc gqe aag ctjj gee gat tge egt 1008 
Ser Ala Thr Asp He Cly Cly Leu Pro Cly Lys Leu Ala Asp Cys Arg 

325 330 
^<='^.^cggatccgcgcaagtcc,gaactqt«qtc^g^^^^^^^ ,1056 - - 

Ser Thr Asp Pro Arg Lys Ser CTu Leu Tyr Val Val Clu Cly Asp Ser 

340 345 350 

gee gpc ggt tet qca aaa aqe qqt cqc qat tcq atg ttc caq qcq ata 1104 
Ala Cly Cly Ser Ala Lys Ser Cly Arg Asp Ser Met Phe Cln Ala He 

355 360 365 

ctt ceq ctq cqc qqc aag ate ate aat qtq gag aaa gcg cgc ate qac 1152 
Leu Pro Leu Arg Cly Lys He He Asn Val CTu Lys Ala Arxj He Asp 

370 375 380 

egg gtg eta aag aac acc gaa gtt cag qcq ate ate acg gcg ctg gge 1200 
Arg Val Leu Lys Asn Ihr Clu Val Cln Ala He He Thr Ala Leu CTy 
^5 390 395 400 

acc gqg ate cac qac gag ttc gat ate gqe aaq ctg cqc tac cac aaq 1248 
Thr CTy He His Asp CTu Phe Asp He CTy Lys Leu Arg Tyr His Lys 
405 410 

ate gtg ctg 
He Val Leu 
<210> 9 
<211> 1263 
<212> UNA. 

<213> Mycobacterium szulqai 

<220> 

<221> CDS 

<222> (1)..(1263) 
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19 20 

<400> 9 

ggc gap aac aqt qqc tac aac gtc apt qqt gqt ctq cac qqc qtc qqq 48 
Civ Glu Asn Ser Cly Tyr Asn Val Ser Cly Gy Leu His Cly Val Cly 

15 10 15 

qtq tcq qtq qtq aac qcq ctq tcq acc cqq etc qaq qtc qac ate aaq 96 
Val Ser Va1 Val Asn Ala Leu Ser Thr Arq Leu Glu Val Asp He Lys 

20 25 30 

cqt qac qqc cac aaq tgq tcq caq ttc tac aac aaq qcc qtq ccq qqc 144 
Arq Asp Cly His Lys Trp Ser Cln Phe Tyr Asn Lys Ala Val Pro Cly 

35 40 45 

acq etc aaa caq qqt qaa qcc act aaq aaa acc qqa acq aca att aqq 192 
Thr Leu Lys Cln Cly Glu Ala Ihr Lys Lys Thr Cly Thr Thr He Arq 

50 55 60 

ttc tqq qcc qac ccq qac ate ttc qaq ace acc qaa tac qac ttc qaq 240 
Phe Trp Ala Asp Pro Asp lie Phe Glu Thr Thr Glu Tyr Asp Phe Glu 
65 70 75 80 

ace qtq qca cqc cqq ctq caq qaa atq qca ttc ctq aac aaq qqc ttq 288 
Thr Val Ala Arq Arq Leu Cln Glu Met Ala Phe Leu Asn Lys Cly Leu 

85 90 95 

acc ate aac etc acc qac qaq cqa qtt qcc caq qac qaq qtt qtc qac 336 
Thr He Asn Leu Thr Asp Glu Arq Val Ala an Asp Glu Val Val Asp 

100 105 no 

qaq qtc qtc aqc qac acc qcc qaq qca ecc aaq tec qcc qaa qaa aaq 384 
Glu Val Val Ser Asp Thr Ala Glu Ala Pro Lys Ser Ala Glu Glu Lys 

115 120 125 

qcq qcc qaa tec aaa qqq ccq eat aaq qtt aaq cac cqc act ttc cat 432 
Ala Ala Glu Ser Lys C\y Pro His Lys Val Lys His Arq Thr Phe His 

130 135 140 

tac ecc qqc qqq ctq ate qac ttc qtc aaq cac ate aac cqq acc aaq 480 
Tyr Pro Cly Cly Leu He Asp Phe Val Lys His He Asn Arq Thr Lys 
145 150 155 160 

aqc ccq ate caq caq aqt qtc qtc qcc ttc qac qqc aaq qqt qaa qqq 528 
Ser Pro He Cln C\n Ser Val Val Ala Phe Asp Cly Lys Gly Glu C\y 

165 170 175 

cac qaq qtc qaq ate qcq atq caq tqq aac qqc qqc tat tcq qaq tcq 576 
His Glu Val Glu He Ala Met Cln Trp Asn Cly Cly Tyr Ser Glu Ser 

180 185 190 

qtq cac ace ttc qcc aac acc ate aac ace cac qaq qqc qqc ace cac 624 
Val His Thr Phe Ala Asn Thr He Asn Thr His Glu Gly Cly Thr His 

195 200 205 

qaa qaa qqq ttc cqc aqc qca ctq aca tcq qtq qtq aac aaq tac qcc 672 
Glu Glu Gly Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

aaa qac aaq aaq ctq etc aaq qaq aaq qac gcc aac etc acc qqc qac 720 
Lys Asp Lys Lys Leu Leu Lys Glu Lys Asp Ala Asn Leu Thr Cly Asp 
225 230 235 240 

qac att cqc qaq qqc ctq qcc qcq qtc ate tcq qtq aaa qtt qcc qaa 768 
Asp He Arq Glu Gly Leu Ala Ala Val He Ser Val Lys Val Ala Glu 

245 250 255 

ccq caq ttc qaq qqc caq acc aaq acc aaa ctq qqt aac acc qaq qtc 816 



2j ^200 1-1 28679 

Pro Cln Phe Clu Cly Cln Thr Lys Thr Lys Leu Cly Asn Thr Clu Val " 

260 265 270 

aaq teg ttc gta cag aag gtc tqc aac gaa cag ctq act cat tqg ttc 864 
Lys Ser Phe Val Cln Lys Val Cys Asn Clu Cln Leu Thr His Trp Phe 

275 280 285 

pag gcc aac ccg teg gaa gcc aaa acc gtc qtg aac aaq qcq gtc teg 912 
au Ala Asn Pro Ser Ou Ala Lys Thr Val Val Asn Lys Ala Val Ser 

290 295 
^g gca cag gcg cgt ate gcc gee cge aag gca cqa gag ttg qtg eqt 960 
Ser Ala Cln Ala Arg He Ala Ala Arg Lys Ala An, Clu Leu Val Arg 
^5 310 315 320 

cqc aaq age get acc gat etc qgt ggg ctq ccc gqc aag ctg gcc qae 1008 
Arg Lys Ser Ala lT,r Asp Leu Cly Cly Leu Pro Cly Lys Leu Ala Asp 

325 330 335 

tgc cgc tee ace qat ecg cqc aag tcq qaa ttq tat qtg gtq qaa qgq i056 
Cys Arq Ser Thr Asp Pro Arq Lys Ser Clu Leu Tyr Val Val Clu Cly 

345 

sac teg gcc gqc ggc tec gcc aaq aqc qgc cqc gac tcq atg ttt cag ii04 
Asp Ser Ala Cly Cly Ser Ala Lys Ser Cly An, Asp Ser Mat Phe Cln 

355 360 36S 

flcq ata ctt ccq ttq cqc qgc aaq ate ate aac gtc qaq aag gee cge US2 
Ala He Leu Pro Leu Arq Cly Lys He He Asn Val Clu Lys Ala Arq 

370 375 380 

ate qac cqq qtg ctg aaq aac acc gaa qte eaq qcq ate ate acc qcq 1200 
He ASP Arg Val Leu Lys Asn Thr Clu Val Cln Ala He He Thr Ala 
390 395 ^ 

ctg gqt^aec qqa att.eac qae qaq ttc qae etc gee aaa etq cge tafc 1248 ' 
Leu Cly Thr Cly He His Asp Clu Phe Asp Leu Ala Lys Leu Arg Tyr 

^5 410 4j^5 

cac aaq ate gtq ctg 
His Lys He Val Leu 
420 

<210> 10 
<211> 1263 

<2i2> om 

<213> Mycobacterium malnoeise 

<220> 

<221> CDS 

<222> (1)..(1263) 

<400> 10 

gqc gag aac age gga tae aac qte aqt qqe qqt ttq cac qgt qtc (fic 48 
Cly Clu Asn Ser Cly Tyr Asn Val Ser Cly Cly Leu His Cly Val Cly 

1 5 10 15 

qtg teg gtg qte aac gcg ttg teg acc egg etc qaq qtg qat gtc qcc 96 
val ser Val Val Asn Ala Leu Ser Thr Arg Leu Clu Val Asp Val Ala 

2° 25 30 

cge gac qgc tae atg tqg tea cag ttc tac gat cac qcc qaq ccq gga 144 
Arq Asp Cly Tyr Met Tnp Ser Cln Phe Tyr Asp His Ala CTu Pro Cly 

35 40 45 

acc etc aaa cag qgc qaq gcc acc aag acq acq gga acc acc ate aqq 192 
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23 24 
Thr Leu Lys Gin Cly Clu Ala Thr Lys Thr 7hr Cly TTir Thr lie Arg 

50 55 60 

ttc tgq cjcc gat ccc gac ate ttc gag acc acc gag tac gac ttc gag 240 
Phe Tip Ala Asp Pro Asp He Phe Clu Thr Thr Glu Tyr Asp Phe Glu 
65 70 75 80 

acg gtg gcg cgc cga ctg cag gaa atg gcg ttc ctg aac aag ggt ttg 288 
Thr Val Ala Arg Arg Leu Gin Clu Met Ala Phe Leu Asn Lys Gly Leu 

85 90 95 

acg ate aac etc acc gac gag egg gtc agt gaa gag gag gtc gtc gac 336 
Thr He Asn Leu Thr Asp Glu Arg Val Ser Glu Clu Glu Val Val Asp 

100 105 no 

gat gtc gtc age gac acc gcc gag qca ccc aag tec gcc gta gaa aaa 384 
Asp Val Val Ser Asp Thr Ala Clu Ala Pro Lys Ser Ala Val Glu Lys 

115 120 125 

gcg gcc gaa teg act ggc eca cac aag qtt aag cac cgc acg ttc cae 432 
Ala Ala Glu Ser Thr Gly Pro His Lys Val Lys His Arg Thr Phe His 

130 135 140 

tac ccg ggc ggc ttg gtg gac ttc gtc aag cac ate aat egg ace aag 480 
Tyr Pro Cly Gly Leu Val Asp Phe Val Lys His He Asn Arg Thr Lys 
145 150 155 160 

aac ccg att cac aac age ate gtg gat ttc tec ggc aag gga ccg ggc 528 
Asn Pro lie His Asn Ser He Val Asp Phe Ser Gly Lys Gly Pro Gly 

165 170 175 

cac gag gtc gaa ate gcg atg cag tgg aat gee ggc tac teg gag teg 576 
His Glu Val Glu He Ala Met Gin Trp Asn Ala Gly Tyr Ser Glu Ser 

180 185 190 

gtg cac acc ttc gee aac ace ate aac acc cac gag ggc ggc acc cac 624 
Val His Thr Phe Ala Asn Thr He Asn Thr His Clu Gly Cly Thr His 

195 200 205 

gaa gag ggc ttc cgc age gcg ttg acg teg gtg gtc aac aaa tac gcc 672 
Clu Glu Cly Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

aag gac cgc aaa etc ctg aag gac aaa gac ccc aac etc ace ggc gac 720 
Lys Asp Arg Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp 
225 230 235 240 

gac ate egg gaa ggc ctg gea gcg gtc att tee gtc aag gtc age gaa 768 
Asp He Arg Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ser Clu 

245 250 255 

ccg caa ttc gag ggc cag acc aaa acc aag ctg ggc aac acc gag gtc 816 
Pro an Phe Clu Cly Gin Thr Lys Thr Lys Leu Gly Asn Thr Clu Val 

260 265 270 

aag teg ttc gtg cag aag gtc tgc aac gaa cag etc acg cac tgg ttc 864 
Lys Ser Phe Val Gin Lys Val Cys Asn Clu Gin Leu Thr His Trp Phe 

275 280 285 

gaa gcc aac ccg gcg gat gcc aaa act gtt qta aac aag gcg gtt teg 912 
Glu Ala Asn Pro Ala Asp Ala Lys Thr Val Val Asn Lys Ala Val Ser 

290 295 300 

teg gcc cag gcc cga ate gca gcg cgc aag gcg cga gaa ctg gtg cgc 960 
Ser Ala Gin Ala Arg He Ala Ala Arg Lys Ala Arg Glu Leu Val Arg 
305 310 315 320 



1263 



25 «tH2 00 1- 1 28 679 

26 

cqc aaq ape qcc acc pac etc flflt ggp ctq ccq ggt aaq etc qca qac 1008 
An, Lvs Ser Ala Thr Asp Leu Cly Cly Leu Pro Cly Lys Leu Ala Asp 

325 330 
tsc cpc tec acc qae ecg cga aaq teg paa ctg tat m gtq qag ggt 10S6 
Cys Arp Ser Thr Asp Pro Arp Lys Ser Clu Leu Tyr Val Val Glu Cly 

340 345 350 

»c teg gee ggc ggc teg gee aag age qgc cqc gac tcq atq ttc cag 1104 
Asp Ser Ala Cly Cly Ser Ala Lys Ser Cly An, Asp Ser Met Phe Cln 

3" 360 365 

peg ate etc ecg ctg cgt ggc aag ate ate aac gtc qag aaq qcg cgc 1152 
Ala He Leu Pro Leu Arg Cly Lys He He Asn Val Clu Lys Ala Arq 

375 380 
ate. qac egg gtg ctg aaq aac acc gaa gtt caq qcq ate ate acc qcq 1200 
He Asp Arq Val Leu Lys Asn Thr Clu Val Cln Ala He He Thr Ala 
^5 390 39S 400 

Ctg ggc acq qgq att cac gac gaq ttc qac ate acc aaq etc cqq tac 1248 
Leu Cly THr Cly He His Asp Clu n,e Asp He Thr Lys Leu Arg Tyr 

405 410 415 

cac aaq ate qtq ctg 
His Lys He Val Leu 
420 

<210> 11 
<211> 1263 
■<212> DNA 

<213> Myeobacteriuni intracellulare 

<220> 

<22_1>JIS , .._ ._ . ,_ _ 

<222> Cl)..(1263) 
<400> U 

ggt gag aac age qqt tac aac qtc aqc qqt ggc ctg cac qqc gtq ggc 48 
ay Clu Asn Ser Cly Tyr Asn Val Ser Cly Cly Leu His Cly Val Cly 

' 5 10 15 

qtc tcq qtq qtc aac qcq ctq tcq acc cqq etc qaq qtq gac ate gee 96 
Val Ser Val Val Asn Ala Leu Ser Thr Arq Leu Clu Val Asp He Ala 

20 25 30 

cgc qat qqc tac qaa tqq teg cag ttc tac gac cac qcc gta cec qga 144 
An, Asp Cly Tyr Clu Trp Ser CTn Phe Tyr Asp His Ala Val Pro Cly 

35 40 45 

acq etc aaa cag ggt qaq qcc acc aaq cqq acq ggc ace acq ate agq 192 
Thr Leu Lys Cln Cly CTu Ala Thr Lys Arg Thr Cly Thr Thr He Arg 
50 55 60 . ■ 

ttc tgq gee gac cec gac ate ttc qaq acc acc qaq tac qac ttc qaq 240 
Phe Trp Ala Asp Pro Asp He Phe Clu Thr Thr Clu Tyr Asp Phe Clu 
" 70 75 80 

acq qtq qcq cqc egg ctg caq qaa atq gcg ttc etc aac aaq gqg ttq 288 
Thr Val Ala Arg Arg l£u Cln Clu Met Ala Phe Leu Asn Lys Cly Leu 

85 90 95 

acc ate aac etc ace gac gag cqq qtq aqc aac qaq qaq qtc qtc qac 336 
Thr He Asn Leu Thr Asp Clu Arq Val Ser Asn Clu CTu Val Val Asp 
100 105 uo 



(15) 1$^ 2 0 0 1 - 1 2 8 6 7 9 

27 28 
qaq qtc gtc aqc qat acc qcc qac qca ccc aaq tcq qcc caq qaa aaq 384 
Clu Val Val Ser Asp Tlir Ala Asp Ala Pro Lys Ser Ala Gin Glu Lys 

115 120 125 

qcq qcq qaa tcq act qcq cca cat aaq qtt aaq cac cqc acc ttc cac 432 
Ala Ala Clu Ser Thr Ala Pro His Lys Val Lys His Arq Thr Phe His 

130 135 140 

tac ccc qqc qqt ctq qtc qac ttc qtc aaq cac ate aac cqc acc aaq 480 
Tyr Pro Cly Gly Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys 
145 150 155 160 

aqc ccq ate caq caq aqc ate ate qac ttc qac qqc aaa qqt ccc qqc 528 
Ser Pro He Gin Gin Ser He lie Asp Phe Asp Cly Lys Gly Pro Gly 

165 170 175 

cac qaq qtc qaq ate qcq atq caq tqq aac qqc qqc tac tcq qaa tec 576 
His Glu Val Glu He Ala Met Gin Trp Asn Cly Cly Tyr Ser Glu Ser 

180 185 190 

qtq cac ace ttc qcc aac ace ate aac ace cac qaq qqc qqc ace eac 624 
Val His Thr Phe Ala Asn Thr He Asn Thr His Glu Gly Gly Thr His 

195 200 205 

qaa qaq qqc ttc cqc aqc qcq ctq acq tcq qtq qtq aac aaq tac qcc 672 
Glu Glu Gly Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

aaa qac aaq aaq ttq ctq aaa qac aaq qac ccq aac etc acc qqc qac 720 
Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Gly Asp 
225 230 235 240 

qac att cqc qaa qqc ctq qcc qcq qtq ate tcq qtc aaq qtc aqc qaa 768 ' 
Asp He Arq Clu Gly Leu Ala Ala Val He Ser Val Lys Val Ser Clu 

245 250 255 

ccq caq ttc qaq qqt caq acc aaq ace aaq ctq qqc aac acc qaa qtq 816 
Pro Gin Phe Glu Cly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu Val 

260 265 270 

aaq tcq ttc qtq caq aaq qtc tqe aac qaa caq etc ace eac tqq ttc 864 
Lys Ser Phe Val Gin Lys Val Cys Asn Glu an Leu Thr His Trp Phe 

275 280 285 

qaq qcc aac ccc qcq qac qcc aaq qtq qtq qtc aac aaq qcq qtq tcq 912 
Gu Ala Asn Pro Ala Asp Ala Lys Val Val Val Asn Lys Ala Val Ser 

290 295 300 

tcq qcq caq qcc cqq ate qcc qcq cqc aaq qcq cqa qaq ttq qtq cqt 960 
Ser Ala Gin Ala Arq He Ala Ala Arq Lys Ala Art) Glu Leu Val Arq 
305 310 315 320 

cqc aaq aqc qcc ace qat ctq qqc qqq ctq ccc qqc aaq etc qcc qac 1008 
Arq Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Cly Lys Leu Ala Asp 

325 330 335 

tqe cqc tcq acq qat ccq cqc aaq tcq qaa ctq tat qtq qtq qaq qqt 1056 
Cys Arq Ser Thr Asp Pro Arq Lys Ser Clu Leu Tyr Val Val Clu Gly 

340 345 350 

qat tcq qcc qqc qqc tcq qcq aaq aqc qqc cqc qac tcq atq ttc caq 1104 
Asp Ser Ala Cly Cly Ser Ala Lys Ser Cly Arq Asp Ser Met Phe Gin 

355 360 365 

qcc ate ctq ccq ctq cqc qqc aaq ate ate aac qtc qaq aaq qcc cqc 1152 
Ala He Leu Pro Leu Arq Gly Lys He He Asn Val Glu Lys Ala Arq 
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30 

375 380 



ate qac cpq qtg ttg aaq aac acc qaq qtq caq qcc ate ate acc qcc 
He Asp Arq Val Leu Lys Asn Thr Clu Val Gin Ala He He Thr Ala 
^5 390 395 400 



1200 



48 



96 



ctq qqc acc qqc ate cac qac qaq ttc qac ate acc aaq ctg cqc tat 1248 
Leu Cly Thr Cly He His Asp Clu Phe Asp He Thr Lys Leu Arq Tyr 

405 410 415 

eac aaq ate qtq ctq 
His Lys lie Val Leu 
420 

<210^ 12 
<213> 1263 
<212> DMA 

<213> Mycobacterium avium 

<220> 
<221> CDS 
<222> (1)..(1263) 
<400> 12 

qqc qaq aac aqc qqc tac aac qtc aqc qqc qqt ctq cac qqc qtc qqc 
Cly Clu Asn Ser Cly Tyr Asn Val Ser Cly Qy Leu His Cly Val Cly 

15 10 15 

qtc tcq qtq qtc aac qcq ctq tec act cqq etc qaq qtc aac ate qcc 
Val Ser Val Val Asn Ala Leu Ser Thr Arq Leu Clu Val Asn He Ala 

20 25 30 

cqc qac qqc tac qaq tqq tcq caq tac tac qac cac qcc qtq cec qqc 144 
Arq Asp Cly Tyr Clu Trp Ser Gin Tyr Tyr Asp His Ala Val Pro dy 

_ . 40-. _ ._45 - - 

ace etc aaq caq qqc qaq qcc ace aaq cqc ace qqc ace ace ate cqq 192 
Thr Leu Lys Gin Cly C\u Ala Thr Lys Arq Thr Cly Thr Thr He Arq 

50 55 60 

ttc tqq qcc qac cec qac ate ttc qaq acc ace qaq tac qac ttc qaa 240 
Phe Trp Ala Asp Pro Asp He Phe Clu Thr Thr Clu Tyr Asp Phe Clu 
^5 70 75 80 

acq qtq qcc eqq cqq ctq caq qaa atq qcq ttc etc aac aaq qqc ctq 288 
Thr Val Ala Arq Arq Leu Gin Clu Met Ala Phe Leu Asn Lys Cly Leu 

85 90 95 

acc ate aac etc acc qac qaq cqq qtq acc aac qaa qaq qtc qtc qac 336 
Thr He Asn Leu Thr Asp Clu Arq Val Thr Asn Clu Clu Val Val Asp 

100 105 no 

qaq qtg qtc aqc qac acc qcc qac gea cec aag tcq qcq caq qaq aaq 384 
Clu Val Val Ser Asp Thr Ala Asp Ala Pro Lys Ser Ala Gin Glu Lys 

115 120 125 

qcq qcq qaa teg get qcq eeq eat aaq qtc aaq cac cqc ace ttc cac 432 
Ala Ala Glu Ser Ala Ala Pro His Lys Val Lys His Arq Thr Phe His 

1^0 135 140 

tac cec ggc qqc ctq qtc qac ttc qtc aaa cac ate aat cqc ace aaa 480 
Tyr Pro Gly Gly Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys 
150 155 360 

aac cec ate cac caq aqc ate ate qat ttc qqt qqq aaq qqc cec qqc 528 
Asn Pro He His Gin Ser He He Asp Phe Cly Cly Lys Cly Pro ay 
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31 32 
165 170 175 

cac gag gtc gag ate gcg atg cag tgg aac ggc ggc tac tec gaa teg 576 
His Clu Val Clu lie Ala Met Gin Trp Asn Cly Gly Tyr Ser Clu Ser 

180 185 190 

gtq cac acc ttc qcc aac acc ate aac acq cac gag ggc ggc acc cac 624 
Val His Thr Phe Ala Asn Thr He Asn Thr His Glu Gly Gly Ihr His 

195 200 205 

gag gag ggc ttc cgc age gcg ctg acc tec gtg gtc aac aag tac gcc 672 
Glu Clu Gly Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

aag qac aag aag ctg etc aag gae aag gac ccc aac ctg acc ggc gac 720 
Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp 
225 230 235 240 

gac ate cgc gag ggt ttg gcc gcg gtg ate teg gtc aag gtg age gaa 768 
Asp He Arg Glu Gly Leu Ala Ala Val He Ser Val Lys Val Ser C\u 

245 250 255 

ecg cag ttc gag ggc cag acc aag acc aaa ctg ggc aac acc gag gtg 816 
Pro Gin Phe Clu Gly Cln Thr Lys Thr Lys Leu Cly Asn Thr Clu Val 

260 265 270 

aag teg ttc gtg cag aag gtg tgc aac gaa cag etc ace cac tgg ttc 864 
Lys Ser Phe Val Cln Lys Val Cys Asn Clu Cln Leu Thr His Trp Phe 

275 280 285 

gaa gcc aac ccc gca qac gcc aaa qtc att gtc aac aag gcg gtt tea 912 
Glu Ala Asn Pro Ala Asp Ala Lys Val He Val Asn Lys Ala Val Ser 

290 295 300 

tea gcg cag gcg cgc ate gcc gcg cgc aag qcg cqa gag ttg gtg cgc 960 
Ser Ala Gin Ala Arg He Ala Ala Arg Lys Ala Arg Glu Leu Val Arg 
305 310 315 320 

cgc aag age gca acc gac ctg ggc ggg ctg ccc ggc aag etc gcc gae 1008 
Arg Lys Ser Ala Thr Asp Leu Cly Gly Leu Pro Gly Lys Leu Ala Asp 

325 330 335 

tgc egg teg acc gae ecg cgc aag teg gaa ttg tat gtg gtc gag ggt 1056 
Cys Arg Ser Thr Asp Pro Arg Lys Ser Clu Leu Tyr Val Val Clu Cly 

340 345 350 

gac teg gcc ggc ggc teg gcg aaa age ggc egg gac teg atg ttc cag 1104 
Asp Ser Ala Gly Cly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Cln 

355 360 365 

gee ate ett ecg ctg cgc ggc aag ate ate aac gtc gaa aag gcc cgc 1152 
Ala He Leu Pro Leu Arg Gly Lys He He Asn Val Glu Lys Ala Arg 

370 375 380 

ate gac egg gtg ctg aag aac acc gag gtg cag gcg ate ate acc gcg 1200 
He Asp Arg Val Leu Lys Asn Ihr Glu Val an Ala He He Thr Ala 
385 390 395 400 

ctg ggc acc ggg att cac gac gag ttc gac ate ace aag ctg cgc tac 1248 
Leu Cly Thr Cly He His Asp Clu Phe Asp He Thr Lys Leu Arg Tyr 

405 410 415 

cac aag ate gtg ttg 1263 
His Lys He Val Leu 
420 

<210> 13 



ItPi 2 001-128679 
34 

<2ri> 1263 
<212> DNA 

<213> M/cobacterium gordbnae 

<22a> 

<221> CDS 

<222> (1)..(1263) 

<40Ci> 13 

PQc qaq aac aqc qqc tac acq qtc ape pgt Qqq ttq cac qqc gtg qgc 48 
Civ Glu Asn Ser Cly Tyr Thr Val Ser C\y Qy Leu His Cly Val Cly 

1 5 10 15 

gtq tcq qtq qtt aac qcq ttq tcq acq cqq ttq qaa qtc qac ate aaa 96 
Val Ser Val Val Asn Ala Leu Ser Thr Arq Leu Glu Val Asp He Lys 

20 25 30 

cqc qac qqq cac qaq tqq tcq caq tat tac aaq cqc qcq qtq ccq qqc 144 
Arq Asp CTy His Glu Trp Ser Gin Tyr Tyr Lys Arxj Ala Val Pro Cly 

35 40 45 

acc etc aaq caq qqt qaq acq acc cqc aaq acc qqc acc aca ate cqq 192 
■Thr Leu Lys Gin Cly Glu Thr Thr Arq Lys Thr Cly Thr Thr He Arq 

50 55 60 

ttc tqq qcq qat ccq qaq ate ttc qaq ace ace caa tac qac ttc qaq 240 
Phe Trp Ala Asp Pro Clu He Phe Glu Thr Thr Gin Tyr Asp Phe Glu 
^5 70 75 80 

acq qtq qcq cqc cqq ctq caq qaq atq qcq ttc ctq aac aaq qqt ctq 288 
Ihr Val Ala Arq Arq Leu Gin Glu Met Ala Phe Leu Asn Lys Cly Leu 

85 90 95 • 

acq ate aat ctq acc qac qaa cqc qtc qaq caq qac qaq qtt qtc qac 336 
Thr lie Asn Leu Thr Glu Arq Val Glu ^n Asp=Glu Val. Val Asp 

100 105 110 

qaq qtc qtc aqc qac ace qcc qaa qcq cec aaa tee qec qaa qaq aaq 384 
Glu Val Val Ser Asp Thr Ala Glu Ala Pro Lys Ser Ala Glu Glu Lys 

US 120 
qct qec qaa tee aaq qcc ccq cac aaq qtc aaq caq cqc acc ttc cac 432 
Ala Ala Glu Ser Lys Ala Pro His Lys Val Lys Gin Arq Thr Phe His 

130 135 140 

tat cec qqt qqt ctq qtc qac ttc qtc aaa cac ate aac cqc acc aaa 480 
Tyr Pro Cly Gly Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys 
150 155 160 

aqc ccq ate caq caq aqc qtc ate qac ttc qaa qqc aaa qqc ace qqc 528 
Ser Pro He Gin Gin Ser Val He Asp Phe Glu Gly Lys Gly Thr Gly 

165 170 175 

cac qaq qtc qaa ate qcq atq caq tqq aac qqc qqc tac tec qaa tcq 576 
His Glu Val Glu He Ala Met Gin Trp Asn Cly Gly Tyr Ser Glu Ser 

180 1S5 190 

qtq cac acc ttc qec aac acc ate aac ace eae qaq qqc qqc ace cac 624 
Val His Thr Phe Ala Asn Thr He Asn Thr His Glu Gly Cly Thr His 

195 200 205 

qaa qaq qqc ttc cqc aqt qcq ctq ace teq qtq qtc aac aaq tac gee 672 
au Glu Gly Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

aaa qac aaq aaq ctq etc aaq gag aag gae ccq aat etc acc qqt qac 720 
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35 36 
Lys Asp Lys Lys Leu Leu Lys Clu Lys Asp Pro Asn Leu Thr Cly Asp 
225 230 235 240 

gac ate egg gag ggg ttg gcc gcg gtg ate teg gtg aag gtc gcc gaa 768 
Asp He Arg Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ala Clu 

245 250 255 

ccg cag ttc gag ggt cag acc aag acc aag ctg ggc aac acc gag gtc 816 
Pro Cln Phe Clu Cly Cln Thr Lys Thr Lys Leu Gly Asn Thr Clu Val 

260 265 270 

aag teg ttc gtg cag aag gtg tgc aac qaa caq etc acc cac tqq ttc 864 
Lys Ser Phe Val Cln Lys Val Cys Asn Clu Cln Leu Thr His Trp Phe 

275 280 285 

gag gcc aat ccg teg qaa get aaa acc gtt gtg aac aaa qcg qtq tcq 912 
Clu Ala Asn Pro Ser C\u Ala Lys Thr Val Val Asn Lys Ala Val Ser 

290 295 300 

tec gcc caq qcg cqq ate qcc qcq cge aaa gcg cga gag ctg gtg cgc 960 
Ser Ala Cln Ala Arg lie Ala Ala Arg Lys Ala Arg Clu Leu Val Arq 
305 310 315 320 

cgc aag age gca acc gac etc ggc ggc ctg ccg ggc aag etc gee gac 1008 
Arg Lys Ser Ala Thr Asp Leu Cly Cly Leu Pro Cly Lys Leu Ala Asp 

325 330 335 

tgc cgt teg acg gat cec cgc aaa tec gaa ctg tat qtq qtq qaq qqq 1056 
Cys Arg Ser Thr Asp Pro Arg Lys Ser Clu Leu Tyr Val Val Clu Cly 

340 345 350 

qac tec qcc qqc qqc tcq qcc aaq age ggt egg gat teg atg ttc cag 1104 
Asp Ser Ala Cly Cly Ser Ala Lys Ser Cly Arg Asp Ser Met Phe Cln 

355 360 365 

gcg att ett ccg ttg cgc qqc aaq ate ate aac qtc qaq aaq qcc cqc 1152 
Ala He Leu Pro Leu Arq Gly Lys He He Asn Val Clu Lys Ala Arq 

370 375 380 

ate qac cqq qtq ctq aaq aac acc qaa qtc caq qcc ate ate acc qcq 1200 
He Asp Arq Val Leu Lys Asn Thr Clu Val an Ala He He Thr Ala 
385 390 395 400 

ctq qqc acc qqq ate cac qac gag ttc gac ate ace aaa ctg cgc tac 1248 
Leu Cly Thr Cly He His Asp Clu Phe Asp He Thr Lys Leu Arq Tyr 

405 410 415 

cac aag ate gta ttg 1263 
ms Lys He Val Leu 
420 

<210> 14 
<211> 1257 
<212> DNA 

<213> Mycobacterium africanum 

<220> 

<221> CDS 

<222> a)..(1257) 

<400> 14 

teg gac gcg tat gcg ata tct ggt ggt ctg cac ggc gtc ggc gtg teg 48 
Ser Asp Ala Tyr Ala He Ser Cly Cly Leu His Cly Val Cly Val Ser 

15 10 15 

gtg gtt aac gcg eta tee ace egg etc gaa gtc gag ate aag cgc gac 96 



37 

Val Va1 Asn 

gqg tac gag 
Gly Tyr Clu 

35 

aag caa ggg 
Lys Cln Gly 

50 

gcc gac ccc 
Ala Asp Pro 
65 

gcc cgc egg 
Ala Arg Arg 



Ala Leu Ser 
20 

tgg tct cag 
Trp Ser Cln 

gcg ccg acc 
Ala Pro Thr 



(20) 

Thr Arg Leu Clu Val Clu 

25 

gag aag teg gaa 
Clu Lys Ser Clu 



aac ctg acc 
Asn Leu Thr 

gtc age gac 
Val Ser Asp 
115 

gaa tec act 
Clu Ser Thr 

130 
ggt gge ctg 
Gly Gly Leu 
145 

att cat age 
lie His Ser 



get gtt tte 
Ala Val Phe 
70 

ctg caa gag 
Leu Cln Clu 
85 

gac gag agg 
Asp Clu Arg 
100 

gtc gcc gag 
Val Ala Clu 



gtt tat 
Val Tyr 

40 

aag aag 
Lys Lys 
55 
gaa ace 
Clu Ihr 

atg gcg 
Met Ala 

gtg acc 
Val Tlir 



gea ccg cac 
Ala Pro His 



gtg gag ate 
Val Clu He 



acc tte gee 
Thr Phe Ala 
195 

ggc tte cgc 
CI y Phe Arg 

210 
cgc aag eta 
Arg Lys Leu 
225 

egg gaa gge 
Arg G]u Gly 

tte gag ggc 
Phe Clu Gly 

ttt gtg eag 
Phe Val Cln 
275 



gtg gac tte 
Val Asp Phe 
150 

age atc^gtg 
Ser He Val 

165 
gcg atg caa 
Ala Met Cln 
180 

aac ace ate 
Asn Thr He 

age gcg ctg 
Ser Ala Leu 

ctg aag gac 
Leu Lys Asp 

230 

ctg gee get 
Leu Ala Ala 

245 
cag acc aag 
Cln Thr Lys 
260 

aag gtc tgt 
Lys Val Cys 



flcg ccg 
Ala Pro 
120 
aaa gtt 
Lys Val 
135 

gtg aaa 
Val Lys 



acg ggg 
Thr Gly 

aeg gaa 
Thr Clu 

tte etc 
Phe Leu 
90 

caa gac 
Cln Asp 
105 

aag teg 
Lys Ser 



tea aeg 
Ser Thr 
60 

tac gac 
Tyr Asp 
75 

aac aag 
Asn Lys 
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38 

He Lys Arg Asp 

30 

ccc ctg ggc etc 
Pro Leu Gly Leu 
45 

gtg egg tte tgg 
Val Arg Phe Trp 



144 



192 



tte gaa 
Phe Clu 

QgQ ctg 
Gly Leu 



pag gtc 
Clu Val 

gca agt 
Ala Ser 



aag age 
Lys Ser 

cac ate 
His He 



gac ttt 
Asp Phe 

tgg aac 
Trp Asn 

aac acc 
Asn Thr 
200 
aeg teg 
Thr Ser 
215 

aag gac 
Lys Asp 



tec ggc 
Ser Gly 
170 
qcc ggg 
Ala Gly 
185 

cac gag 
His Clu 

Qtg gtg 
Val Val 

ccc aac 
Pro Asn 



cgc acc 
Arg Thr 
140 
aac cgc 
Asn Arg 
155 

sag ggc 
Lys Gly 



qtc gac 
Val Asp 

no 
gaa cgc 
Clu Arg 
125 

ttt cac 
Phe His 



ace gtc 
Thr Val 
80 

ace ate 
Thr He 

95 
gaa gtg 
Clu Val 



240 



288 



336 



gca gcc 384 
Ala Ala 

tat ccg 432 
Tyr Pro 



ace aag 
Thr Lys 

acc ggg 
Thr Gly 



gtg ate teg gtg 
Val He Ser Val 
250 

ace aag ttg gge 
Thr Lys Leu Gly 
265 

aac gaa eag ctg 
Asn Clu Cln Leu 
280 



tat teg 
Tyr Ser 

<HC ggc 
Cly Gly 

aac aag 
Asn Lys 
220 
etc ace 
Leu Thr 
235 

aag gtc 
Lys Val 



gag teg 
Clu Ser 
190 
ace cac 
Thr His 
205 

tac gcc 
Tyr Ala 



aac gcg 
Asn Ala 
160 
cac gag- 
His Clu 
175 

gtg cac 
Val His 



480 



528 



576 



gaa gag 624 
Clu Clu 

aag gac 672 
Lys Asp 



aac ace 
Asn Thr 

ace cac 
Thr His 



ggt gac gat ate 
Cly Asp Asp He 
240 

age gaa ccg cag 
Ser Clu Pro Cln 
255 

gag gtc aaa teg 
Clu Val Lys Ser 
270 

tgg ttt gaa gcc 
Trp Phe au Ala 
285 



720 



768 



816 



864 
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39 40 
aac ccc acc qac tcq aaa qtc qtt qtq aac aaq qct qtq tec tcq qcq 912 
Asn Pro Thr Asp Ser Lys Val Val Val Asn Lys Ala Val Ser Ser Ala 

290 295 300 

caa qcc cgt ate qcg gca cqt aaq gca cga gag ttg gtg egg egt aag 960 
Gin Ala Arg He Ala Ala Arq Lys Ala Arg Gu Lai Val Arg Arq Lys 
305 310 315 320 

age gee ace gae ate gqt gga ttg ccc ggc aag ctg gee gat tgc egt 1008 
Ser Ala Tlir Asp He Gly Gly Leu Pro Cly Lys Leu Ala Asp Cys Arg 

325 330 335 

tec aeg gat ceg cge aag tee gaa ctg tat qtc qta qaa qqt qac tcq 1056 
Ser Thr Asp Pro Arg Lys Ser Glu Leu Tyr Val Val Clu Cly Asp Ser 

340 345 350 

gee ggc ggt tet gca aaa age ggt cgc gat teg atg ttc eag qcq ata 1104 
Ala Gly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Gin Ala He 

355 360 365 

ctt ccq ctq cqc qqc aaq ate ate aat qtq qaq aaa qcq cqc ate qac 1152 
Leu Pro Leu Arq Gly Lys He lie Asn Val Glu Lys Ala Arq He Asp 

370 375 380 

cqq qtq eta aaq aac acc qaa qtt caq qcq ate ate acq qcq ctq qqc 1200 
Arq Val Leu Lys Asn Thr Clu Val Gin Ala He He Thr Ala Leu C\y 
385 390 395 400 

acc ggq ate cac qac gag ttc gat ate ggc aag ctg cgc tac cac aag 1248 
Thr Cly He His Asp Glu Phe Asp He Gly Lys Leu Arg Tyr His Lys 

405 410 415 

ate gtg ctg 1257* 
He Val Leu 
<210> 15 
<2ia> 1257 
<2a2> DMA 

<213> Mycobacterium tuberculosis 

<220> 

<221> CDS 

<222> (1)..(1257) 

<400> 15 

teg gae gcg tat qcq ata tet qqt qqt ctq cac qqc qtc qqc qtq teg 48 
Ser Asp Ala Tyr Ala He Ser Cly Cly Leu His Cly Val Gly Val Ser 

15 10 15 

qtq qtt aac qcq eta tec acc cqq etc qaa qtc qaq ate aaq cqc qac 96 
Val Val Asn Ala Leu Ser Thr Arq Leu Glu Val Glu He Lys Arq Asp 

20 25 30 

qqq tac qaq tqq tet caq qtt tat qaq aaq tcq qaa ccc ctq qqc etc 144 
Gly Tyr Glu Trp Ser Gin Val Tyr Glu Lys Ser Glu Pro Leu Cly Leu 

35 40 45 

aaq caa ggg gcg ceg acc aag aag aeg ggg tea aeg gtg egg ttc tgg 192 
Lys Gin Gly Ala Pro Thr Lys Lys Thr Gly Ser Thr Val Arg Phe Trp 

50 55 60 

gee gae ccc get gtt ttc gaa acc aeg gaa tac gae ttc gaa acc gtc 240 
Ala Asp Pro Ala Val Phe Clu Thr Thr Clu Tyr Asp Phe Glu Thr Val 
65 70 75 80 

gee cqc cqq ctq caa qaq atq qcq ttc etc aac aag ggq ctq acc ate 288 
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42 

Ala Arq Arq Leu Cln Clu Met Ala Phe Leu Asn Lys Cly Leu Thr He 

85 90 95 

aac ctq acc qac gap agq qtg acc caa qac gap gtc gtc gac gaa gtg 336 
Asn Leu Thr Asp C\u Arq Val Thr Cln Asp Clu Val Val Asp Clu Vfeil 

100 105 no 

gtc age gac gtc qcc qaq qcg ccq aaq teg gca agt gaa cgc gca qcc 384 
Val Ser Asp Val Ala Gu Ala Pro Lys Ser Ala Ser CTu Arg Ala Ala 

lis 120 125 

gaa tec act gca ccg cac aaa qtt aag aqc cqc acc ttt cac tat ccq 432 
Clu Ser Thr Ala Pro His Lys Val Lys Ser Anj Thr Phe His Tyr Pro 

130 135 140 

qqt ggc ctg gtq qac ttc qtq aaa cac ate aac cqc ace aaq aac qcq 480 
Civ Cly Leu Val Asp Fhe Val Lys His He Asn An Thr Lys Asn Ala 
150 155 160 

att cat aqc aqc ate qtg gac ttt tec qgc aaq qgc acc qqq cac qaq 528 
He His Ser Ser He Val Asp Phe Ser Qy Lys Cly Thr Cly His Clu 

165 170 
qtq qag ate qcq atq caa tgg aac qcc qqq tat teq qaq tcq qtq cac 576 
Val Clu He Ala Met CTn Trp Asn Ala Cly Tyr Ser Clu Ser Val His 

150 185 
ace ttc qcc aac acc ate aac acc cac qaq qqc ggc acc cac gaa qaq 624 
Thr Phe Ala Asn Thr He Asn Thr His Clu Qy Cly Thr His Clu Clu 

195 200 205 

qqc ttc cqc aqc gcg ctg aeg teg gtg qtg aac aag tac gee aaq qac 672 
Cly Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala Lys Asp 
210 215 220 

am eta ctq_aaq.gac, aaq qaccce aac- cte-ace qqt qac qat -ate -720" ' - - 
Arg Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp Asp He 
2" 230 235 240 

egg gaa qqc ctq qcc get gtg ate tcq qtq aaq gtc aqc gaa ccq caq 768 
Arq Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ser Clu Pro CTn 

245 250 255 

ttc qaq ggc caq acc aaq acc aaq ttq ggc aac acc gag gtc aaa tcq 816 
Phe Clu Cly Cln Thr Lys Thr Lys Leu Cly Asn Thr Clu Val Lys Ser 

260 265 270 

ttt gta caq aag gtc tgt aac qaa cag ctq acc cac tqq ttt gaa qcc 864 
Phe Val Cln Lys Val Cys Asn Gu Cln Leu Thr His Trp Phe Clu Ala 

275 280 285 

aac ecc acc qac qcq aaa qte qtt gtg aac aaq qct qtq tec teq qcq 912 
Asn Pro Thr Asp Ala Lys Val Val Val Asn Lys Ala Val Ser Ser Ala 

290 295 300 

caa qcc cqt ate qcq qca cqt aaq gca cqa qag ttq gtg egg cqt aaq 960 
CTn Ala Arq He Ala Ala Arq Lys Ala Arq CTu Leu Val Arq Arq Lys 
305 310 315 320 

aqc qcc acc qac ate qqt qga ttq cec qgc aaq ctg qcc gat tqc cqt 1008 
Ser Ala Thr Asp He CTy CTy Leu Pro Cly Lys Leu Ala Asp Cys Arq 

325 330 335 

tec acq qat ccq cgc aag tec gaa ctg tat gtc qta qaa qqt qac tcq 1056 
Ser Thr Asp Pro Arq Lys Ser Clu Leu Tyr Val Val Clu Cly Asp Ser 
340 345 350 
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43 44 
qcc qqc qqt tct gca aaa aqc qqt cqc qat tcq atq ttc caq qcq ata 1104 
Ala Gly Gly Ser Ala Lys Sen Cly Arq Asp Ser Met Phe Gin Ala He 

355 360 365 

ctt ccq ctg cqc qqc aaq ate ate aat qtq qaq aaa qcq cqc ate qae 1152 
Leu Pro Leu Arq Cly Lys He He Asn Val Qu Lys Ala Arq He Asp 

370 375 380 

cqq qtq eta aaq aac ace qaa qtt caq qcq ate ate acq qcq ctq qqc 1200 
Arq Val Leu Lys Asn thr Glu Val Gin Ala He He Thr Ala Leu Gly 
385 390 395 400 

acc qqq ate cac qac qaq ttc qat ate qqc aaq ctq cqc tac cac aaq 1248 
Thr Gly He His Asp Clu Phe Asp He Cly Lys Leu Arq Tyr His Lys 

405 410 415 

ate qtq ctq 1257 
He Val Leu 
<210> 16 
<211> 1257 
<212> DMA 

<213> Mycobacterium qastri 

<220> 

<221> CDS 

<222> (1)..(1257) 

<400> 16 

tec qac qcc tat qcq ata tcq qqt qqa ctq cac qqt qtq qqt qtc tcq 48 
Ser Asp Ala Tyr Ala He Ser Gly Cly Leu His Gly Val Cly Val Ser 

15 10 15 • 

qtq qtc aac qcq ctq tec ate cqq ctq qaq qtq qaq ate aaq cqc qac 96 
Val Val Asn Ala Leu Ser He Arq Leu Glu Val Glu He Lys Arq Asp 

20 25 30 

qqc cat qaq tqq tcq caa qtt tat qaq aaq tec qaq ccq atq qqa etc 144 
ay His Glu Trp Ser Gn Val Tyr Glu Lys Ser Glu Pro Met Gly Leu 

35 40 45 

aaq caa qqc qcq ccq acq aaq aaq acc qqc acq acq qtq cqq ttc tqq 192 
Lys Gin Cly Ala Pro Thr Lys Lys Thr Cly Thr Thr Val Arq Phe Trp 

50 55 60 

qcc qac ecc aac qtt ttt qaa acc acc qaq tac qac ttc qaa acc qtc 240 
Ala Asp Pro Asn Val Phe Glu Thr Thr Glu Tyr Asp Phe Glu Thr Val 
65 70 75 80 

qcq cqa cqq ttq caq qaq atq qcq ttt etc aac aaq qqq etc acc ate 288 
Ala Arq Arq Leu Gin C\u Met Ala Phe Leu Asn Lys Gly Leu Thr He 

85 90 95 

aac ctq acc qat caq cqq qta acc caq qac qaa qtq qtc qac qaq qtq 336 
Asn Leu Thr Asp Gin Arq Val Thr Gin Asp C\u Val Val Asp Glu Val 

100 105 no 

qtc aqc qac qtc qcc qaq qcc ccq aaq tcq qcc aqt qaq aaq qcq gee 384 
Val Ser Asp Val Ala Clu Ala Pro Lys Ser Ala Ser Glu Lys Ala Ala 

115 120 125 

qaa ttc acc qcc ccc cac aaq qtq aaq aaq cqt acc ttt cac tat cce 432 
Glu Phe Thr Ala Pro His Lys Val Lys Lys Arq Thr Phe His Tyr Pro 

130 135 140 

qqt qqc ttq qtt qac ttc qtc aaq cac ate aac cqc ace aaq aac qcc 480 



45 

Civ Cly Leu Val Asp 
145 

ate cac aqc 
lie ttis Ser 



tjtg gag ate 
Val Clu lie 

acc ttc gcc 
"Thr Phe Ala 
195 

pqq ttc cgc 
Cly Phe Arg 

210 
cgc aaa ctg 
Arg Lys Leu 
225 

egg gaa ggg 
Arg Glu Cly 



age ate 
Ser He 
165 
geg atg 
Ala Met 
180 

aae ace 
Asn Thr 



(24) 

Fhe Val Lys His 
150 

gte gac 
Val Asp 



ttc tee 
Phe Ser 



cag tgg 
Cln Trp 

ate aac 
lie Asn 



aqc geg 
Ser Ala 

etc aaa 
Leu Lys 



ttc gag gge 
Phe Clu Cly 

ttc gtg eag 
Phe Val Cln 
275 



ttg gee 
Leu Ala 
245 
eag ace 
Cln Thr 
260 

aag gtg 
Lys Val 



etc aeg 
Leu Thr 
215 
gae aag 
Asp Lys 
230 

Qcg gtg 
Ala Val 

aag aeg 
Lys Thr 

tge aat 
Cys Asn 



aat gee 
Asn Ala 
185 
acc eat 
Thr His 
200 

tee gtg 
Ser Val 



He Asn Arg 

155 
gga aag. ggg 
Gly Lys Cly 
170 

ggc tat teg 
Cly Tyr Ser 

gag cflc gcH 
Clu Cly Cly 



gae eee 
Asp Pro 

att teg 
He Ser 

aaa eta 
Lys Leu 
265 
gaa eag 
au Cln 
280 



gtg aae aag 
Val Asn Lys 
220 

aae etc ace 
Asn Leu Thr 

235 
gte aaa gte 
Val Lys Val 
250 

ggc aae acc 
Cly Asn Thr 



^mZOO 1-12867 9 
46 

Thr Lys Asn Ala 

150 

ace ggc cac gaa 
Thr Cly His CTu 
175 

gag teg gtg cac 
Glu Ser Val His 
190 

acc cat gaa gaa 
Thr His Clu Clu 
205 

tac gee aag gae 
Tyr Ala Lys Asp 



528 



576 



624 



672 



etc acc eat 
Leu Thr His 



gge gae gae ate 
Gly Asp Asp He 

240 

age gaa ceg eag 
Ser Clu Pro Cln 

255 

gag gtg aag teg 
Clu Val Lys Ser 
270 

tgg ttc gag gee 
Trp Phe Clu Ala 
285 



720 



768 



816 



864 



aac cec 
Asn Pro 
290 
cag gee 
Cln Ala 
305 

age gea 
Ser Ala 

teg ace 
Ser Thr 

flce ggc 
Ala Cly 



get gat get 
Ala Asp Ala 

agg att geg 
Arg He Ala 

ace gat ctg 
Thr Asp Leu 

325 

gae cec egt 
Asp Pro Arg 

340 
ggc teg geg 
Cly Ser Ala 
355 

ttg cgc ggc 
Leu Arg Cly 



aaa ace 
Lys Thr 
295 
pec cgc 
Ala Arg 
310 

qqc gga 
Cly Cly 

aag tec 
Lys Ser 

aag age 
Lys Ser 



gtt gte aae aag 
Val Val Asn Lys 



ttg ceg 
Leu Pro 
370 
egg gtg 
Arg Val 
385 

acc ggt att cac gae 



ctg aag aae 
Leu Lys Asn 



aag ate 
Lys He 
375 
acc gaa 
Thr Clu 
390 

gaa ttc 



aag geg 
Lys Ala 

eta ceg 
Leu Pro 

gaa tta 
Glu Leu 
345 
PQc cgc 
Cly Arg 
360 

ate aac 
He Asn 



cgc gag 
Arg Clu 
315 
ggc aag 
Cly Lys 
330 

tat gtg 
Tyr Val 

gac teg 
Asp Ser 

gte gag 
Val au 



gea gtt tea 
Ala Val Ser 
300 

ttg gtg cgc 
Leu Val Arg 

ttg gee gac 
Leu Ala Asp 

gtg gag ggt 
Val au Cly 
350 

atg ttt caa 
Met Phe Cln 

365 
aag gee cgc 
Lys Ala Arg 
380 

ate acc geg 
He Thr Ala 



teg geg 
Ser Ala 

cgc aag 
Arg Lys 
320 
tge cgc 
Cys Arg 
335 

gat tea 
Asp Ser 

geg ate 
Ala He 

ate gac 
He Asp 



gte cag geg ate 
Val Cln Ala He 

395 

gae ate geg aga ctg egt tac 



ttg ggc 
Leu ay 
400 
cac aag 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 
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47 48 
Thr Gly He His Asp Qu Phe Asp lie Ala Arq Lai Arq Tyr His Lys 

405 410 415 

ate qtq ctq 1257 
He Va1 Leu 
<210> 17 
<211> 1263 
<212> DNA 

<213> Mycobacterium marinum 

<220> 

<221> CDS 

<222> (1)..(1263) 

<400> 17 

qqc qaq aac aqt qqt tac aac qtc aqt qqt qqt ctq cac qqc qtq qqt 48 
Gly Clu Asn Ser Gly Tyr Asn Val Ser Gly Qy Leu His Gly Val Gly 

15 10 15 

qtq tcq qtq qtc aac qcq ctq tec acc cqa ctq qaa qtc qac ate aaq 96 
Val Ser Val Val Asn Ala Leu Ser Thr Arq Leu Glu Val Asp lie Lys 

20 25 30 

eqc qac qqa tac qaq tqq tcq caq ttc tac qac cqc qcc caq ccq qqc 144 
Arq Asp Cly Tyr Glu Trp Ser Gin Phe Tyr Asp Arq Ala Gin Pro C\y 

35 40 45 

acc etc aaa cag qqc qaq gca acc aaq aaq acc qqa acc acc ate eqq 192 
Thr Leu Lys Gin Oy C\u Ala Tlir Lys Lys Thr Gly Thr Thr lie Arq 

50 55 60 

ttc tqq qcc qac tcq qac ate ttt qaq acc acc qaa tac qac ttc qaq 240 ' 
Phe Trp Ala Asp Ser Asp He Phe Glu Thr Thr Glu Tyr Asp Phe C\u 
65 70 75 80 

acq qtq qcq eqq cqc ctq caq qaq atq qcq ttc etc aac aaq qqc ctq 288 
Thr Val Ala Arq Arq Leu Gin Glu Met Ala Phe Leu Asn Lys Gly Leu 

85 90 95 

acc ate aac etc acc qac qaq eqq qtc acc ccq qac qaq qtc qtc qac 336 
Thr He Asn Leu Thr Asp Clu Arq Val Thr Pro Asp Glu Val Val Asp 

100 105 no 

qac qtc qtc aqt qat acc qcc qaa qca cea aaq tec qcc caq qaq aaq 384 
Asp Val Val Ser Asp Thr Ala Clu Ala Pro Lys Ser Ala Gin Glu Lys 

115 120 125 

qcc qcc qaa tcq acc qcq ccq cac aaq qtc aaq aqc eqc acc ttc cac 432 
Ala Ala Clu Ser Thr Ala Pro His Lys Val Lys Ser Arq Thr Phe His 

130 135 140 

tat cce qqc qqt ttq qtc qat ttc qtc aaq cac ate aac cqc acc aaq 480 
Tyr Pro Gly Gly Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys 
145 150 155 160 

aqt ccq att caq caq aqc ate qtc qac ttc qaq qqc aaq qqc tee qqc 528 
Ser Pro He Gin Gin Ser He Val Asp Phe Clu Cly Lys Gly Ser C\y 

165 170 175 

cac qaa qtc qaa ate qcq atq caq tqq aac qqc qqc tac tcq qaq tcq 576 
His Glu Val Clu He Ala Met Gin Trp Asn Gly Cly Tyr Ser Glu Ser 

180 185 190 

qtq cac acc ttc qcc aac acc ate aac acc eat qaq qqt qqa acq cac 624 
Val His Thr Phe Ala Asn Thr He Asn Thr His Clu Cly Cly Thr His 



^^^68200 1 - 1 28 67 9 
^9 50 
195 200 205 

gaa oaq qgc ttc cgc apt qcp ttp acc teg qtq qtp aac aaq tac qcc 672 
Clu Glu Cly Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

aaa qac aaq aaq ctq etc aaq qac aaq qac ccc aac etc acc qqt qac 720 
Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp 
230 235 240 

qac ate cqc qaq qqq ttq qcc gcq qtc ate teg qtq egg gtg gca gag 768 
Asp He Arq Clu Cly Leu Ala Ala Val He Ser Val Arq Val Ala Clu 

245 250 255 

ccg cap ttc qaq qqt caq acq aaq acc aag ctq ggc aac acc gag qtc 816 
Pro Gin Phe Clu Cly an Ihr Lys Thr Lys Leu Cly Asn Thr Glu Val 

260 265 270 

aag teg ttt qtc caq aaq qtt tqt aac qaq caq etc ace cac tqq ttc 864 
Lys Ser Phe Val Gin Lys Val Cys Asn Glu Cln Leu Thr His Trp Phe 

275 280 285 

qaq gee aat cet teq gaa qcc aaa ace att qtq aac aaq qeq gta tec 912 
Glu Ala Asn Pro Ser Clu Ala Lys Thr He Val Asn Lys Ala Val Ser 

290 295 300 

teg geg eag gca cgt etc gee geg cgc aag gcq eqa qaq ttq gtq cqt 960 
Ser Ala Cln Ala Arq Leu Ala Ala Arq Lys Ala An:? Clu Leu Val Arq 
310 315 320 

cqc aaq age qca acc gat etc qqt qqq ctq ccc qqc aaq ttq qcc qac 1008 
Arq Lys Ser Ala Thr Asp Leu Cly Cly Leu Pro Cly Lys Leu Ala Asp 

325 330 335 

tqc cqc teq aca qat ceq cqt aaq teq qaa ctq tat qtq qtq qaq qqt 1056 
Cys Arq Ser Thr.Asp. Pro Arxj.Lys Ser Clu .Leu Tyr=Val Val Clu Cly - - 

340 345 350 

qac teq gee ggc ggc teg gca aag agt ggc cgc gat teg atg ttc eag 1104 
Asp Ser Ala Cly Cly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Cln 

355 360 365 

geg ate etg ccg ctg cgc ggc aag ate ate aat gte gaa aag qca cqc 1152 
Ala He Leu Pro Leu Arq Gly Lys He He Asn Val Clu Lys Ala Arq 

370 375 380 

ate qac eqa qtc ctq aaa aac act qaa qtc caq qeq ate ate acc qeq 1200 
He Asp Arg Val Leu Lys Asn Thr Glu Val an Ala He He Thr Ala 
385 390 395 400 

ttq qqt ace qqt att cac qac gaa ttc gae etc teg aaq ctq cqc tat 1248 
Leu ay Thr Gly He His Asp Ou Phe Asp Leu Ser Lys Leu Arq Tyr 

405 410 415 

cac aaq ate qtc ttq 
His Lys He Val Leu 
420 

<210> 18 
<211> 1257 
<212> DMA 

<213> Myeobactenum microti 

<220> 

<221> CDS 

<222> (1)..(1257) 
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51 52 
<400> 18 

tcq gac gcg tat gcg ata tct ggt qqt ctg cac ggc gtc ggc gtg teg 48 
Ser Asp Ala Tyr Ala He Ser Cly Cly Leu His Cly Val Gly Val Ser 

1 5 10 15 

gtg gtt aac gcg eta tec ace egg etc qaa gtc gag ate aag cgc gae 96 
Val Val Asn Ala Leu Ser Thr Arg Leu Clu Val Clu He Lys Arg Asp 

20 25 30 

ggg tat gag tgg tct eag gtt tat gag aag teg gaa ecc ctg ggc etc 144 
Cly Tyr Clu Trp Ser C\n Val Tyr Clu Lys Ser Clu Pro Leu Cly Leu 

35 40 45 

aag caa ggg gcg ccg acc aag aag acq ggg tea acq qtq cqq ttc tqq 192 
Lys Cln Cly Ala Pro Thr Lys Lys Thr Cly Ser Thr Val Arq Phe Trp 

50 55 60 

qec qac ccc qct qtt ttc qaa acc acq qaa tac qac ttc qaa acc qtc 240 
Ala Asp Pro Ala Val Phe Clu Thr Thr Clu Tyr Asp Phe Clu Thr Val 
65 70 75 80 

qec eqe eqg ctg caa gag atg gcg ttc etc aac aag ggg ctg ace ate 288 
Ala Arq Arq Leu Cln CTu Met Ala Phe Leu Asn Lys Cly Leu Thr He 

85 90 95 

aac ctq ace qac qaq aqq qtq acc caa qac qaq qtc qtc qac qaa qtq 336 
Asn Leu Thr Asp Clu Arq Val Thr Cln Asp Clu Val Val Asp Clu Val 

100 105 no 

gtc age gae gtc gee gag geg eeg aag teg gca agt gaa ege gea gee 384 
Val Ser Asp Val Ala Clu Ala Pro Lys Ser Ala Ser Clu Arg Ala Ala 

115 120 125 

gaa tee act gca eeg eae aaa gtt aag age cgc acc ttt cac tat ccq 432 
Clu Ser Thr Ala Pro His Lys Val Lys Ser Arg Thr Phe His Tyr Pro 

130 135 140 

ggt ggc ctg qtq qac ttc qtq aaa cac ate aac cqc acc aaq aac qcq 480 
Cly Cly Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys Asn Ala 
145 150 155 160 

att cat aqc age ate gtg gae ttt tee ggc aag ggc ace ggg eae gag 528 
He His Ser Ser lie Val Asp Phe Ser Cly Lys Cly Thr Cly His Clu 

165 170 175 

gtq gag ate geg atg caa tgg aac gee ggg tat teg gag teg gtg cac 576 
Val Clu He Ala Met Cln Trp Asn Ala Cly Tyr Ser Clu Ser Val His 

180 185 190 

acc ttc gee aac ace ate aac ace eae gag ggc ggc ace eae gaa gag 624 
Thr Phe Ala Asn Thr He Asn Thr His Clu Cly Cly Thr His Clu Clu 

195 200 205 

ggc ttc cgc age gcg ctg aeg teg gtg gtg aac aag tae gee aag gae 672 
Cly Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala Lys Asp 

210 215 220 

cgc acu:i eta ctg aaq qac aaq qac ccc aac etc ace qqt qac qat ate 720 
Arq Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp Asp He 
225 230 235 240 

cqq qaa qqc ctq qec qct qtq ate tcq qtq aaq qtc age qaa eeg eag 768 
Arq Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ser Clu Pro Cln 

245 250 255 

ttc gag ggc eag ace aag ace aag ttg ggc aac ace gag gtc aaa teg 816 
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53 54 
Phe Glu Cly Cln Ihr Lys TTir Lys Leu Gly Asn Thr Clu Val Lys Ser 

260 265 270 

ttt gtq cap aag gtc tgt aac qaa cag ctg acc cac tgg ttt gaa gcc 864 
Phe Val Cln Lys Val Cys Asn Clu Cln Leu Thr His Tip Phe Clu Ala 

275 280 285 

aac ccc acc gac teg aaa gtc gtt gtg aac aag get gtg tec teg gcg 912 
Asn Pro Thr Asp Ser Lys Val Val Val Asn Lys Ala Val Ser Ser Ala 

290 295 300 

caa gee egt ate gcg gca cgt aag gea ega gag ttg gtg egg cgt aag 960 
an Ala Arg He Ala Ala Arg Lys Ala Arg Clu Leu Val Arg Arg Lys 
305 310 315 320 

age gee ace gac ate ggt gga ttg ccc gge aag ctg gee gat tge egt 1008 
Ser Ala Thr Asp He Cly Cly Leu Pro Cly Lys Leu Ala Asp Cys Arg 

325 330 335 

tec aeg gat ecg ege aag tec gaa ctg tat gtc gta gaa ggt gac teg 1056 
Ser Thr Asp Pro Arg Lys Ser Clu Leu Tyr Val Val Clu Cly Asp Ser 

340 345 350 

gcc ggc ggt tct gca aaa age ggt cgc gat teg atg ttc cag gcg ata 1104 
Ala Cly Cly Ser Ala Lys Ser Cly Arg Asp Ser Met Phe Cln Ala He 

355 360 365 

ett ecg ctg cgc ggc aag ate ate aat gtg gag aaa gcg cgc ate gae 1152 
Leu Pro Leu Arg Cly Lys He He Asn Val Clu Lys Ala Arg He Asp 

370 375 380 

egg gtg eta aag aac ace gaa gtt cag gcg ate ate aeg gcg ctg gge 1200 
Arg Val Leu Lys Asn Thr Clu Val Cln Ala He He Thr Ala Leu Gly 
385 390 395 400 

^^^^..^^^.^^.^^..^9 ttc qat ate ggc aag jctgxgc tae cac aag__l^^^ 
Thr Cly He His Asp Clu Phe Asp He Cly Lys Leu Arg Tyr His Lys 
405 410 415 

ate gtg ctg 
He Val Leu 
<2ia> 19 
<211> 1263 
<212> DMA 

<213> Mycobacterium asiaticum 

<220> 

<221> CDS 

<222> (1)..(1263) 

<40Q> 19 

ggt gag aac age gge tac acc gtc age ggt ggg ctg cac ggt gtc ggt 48 
ay Clu Asn Ser Cly Tyr Thr Val Ser ay ay Leu His Cly Val ay 

15 10 15 

gtg tea gtg gtc aac gcg ttg teg acc ega etc gag gtc gac ate aag 96 
Val Ser Val Val Asn Ala Leu Ser Thr Arg Leu Clu Val Asp He Lys 

20 25 30 

cgc gae ggg cac gag tgg tec cag tat tac gag cgc gee gtt cet gge 144 
Arg Asp Cly His Clu Trp Ser an Tyr Tyr au Arxj Ala Val Pro ay 

35 40 45 

aeg etc aag cag gge gag gcg ace aag aag ace ggc ace ace ate egg 192 
Thr Leu Lys an Cly au Ala Thr Lys Lys Thr Cly Thr Thr He Arg 



55 

50 

ttc tgq gcq qac 
Phe Trp Ala Asp 
65 

acq qtq qcq cqc 
Thr Val Ala Arq 



acc ate 
Thr He 

qaa qtc 
Glu Val 

<icq qcc 
Ala Ala 
130 
tac ccc 
Tyr Pro 
145 



aac ttq 
Asn Leu 
100 
qtc aqc 
Val Sen 
115 

qaa tec 
Glu Ser 

qqc qqc 
Cly Cly 



55 

ccq qac ate 
Pro Asp He 
70 

cqq etc caa 
Arq Leu Gin 
85 

acc qac qaq 
Thr Asp Glu 

qac acc qcc 
Asp Thr Ala 

aaa qcq ccq 
Lys Ala Pro 
135 

ttq qtc qac 
Leu Val Asp 
150 



(29) 



ttc qaq acc 
Phe Glu Thr 

qaq atq qcq 
Glu Met Ala 
90 

cqq qtq qac 
Arq Val Asp 

105 
qat qcq ccc 
Asp Ala Pro 
120 

cac aaq qtt 
His Lys Val 

ttc qtc aaq 
Phe Val Lys 



60 

acc caq tac qac ttc qaq 
Thr Gin Tyr Asp Phe Glu 
75 80 
ttc ctq aac aaq qqc ttq 288 
Phe Leu Asn Lys Gly Leu 
95 

caq qac qaq qtc qtc qat 336 
an Asp Glu Val Val Asp 
110 

aaq tec qcc qaa qaq aaq 384 
Lys Ser Ala Glu Glu Lys 
125 

aaq cac cqc acc ttc cac 432 
Lys His Arq Thr Phe His 
140 

cac ate aac cqq acc aaq 480 
His He Asn Arq Thr Lys 
155 160 



2001-128679 
56 

240 



aqc ccq ate caa caq aqc qtc ate qac ttc qaq qqc aaa qqc acc qqc 528 
Ser Pro He Gin Gin Ser Val He Asp Phe Glu Gly Lys Gly Thr Gly 

165 170 175 

cac qaq qtc qaq ate qcq atq caq tqq aac qqt qqc tac teq qaq tcq 576 
His Glu Val Glu He Ala Met Gin Trp Asn C\y Gly Tyr Ser Glu Ser 

180 185 190 

qtq cac acc ttc qcc aac acq ate aac acc cac qaq qqc qqt acq cac 624 
Val His Thr Phe Ala Asn Thr He Asn Thr His Glu Gly Gly Thr His 

195 200 205 

qaa qaa qqq ttc cqc aqt qcq ctq acq tcq qtq qtq aac aaa tac qcc 672 
Glu Glu Gly Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

aaa qac aaq aaq ctq ctq aaa qac aaq qac ccq aac etc acc qqt qac 720 
Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Gly Asp 
225 230 235 240 

qac ate cqc qaq qqa ctq qcc qcq qtq ate teq qtc aaq qtc qcc qaa 768 
Asp He Arq Glu Gly Leu Ala Ala Val He Ser Val Lys Val Ala C\u 

245 250 255 

ccc caq ttc qaq qqc caq aca aaq acc aaq ctq qqc aac acc qaq qtc 816 
Pro Gin Phe Glu Gly Cln Thr Lys Thr Lys Leu Cly Asn Thr Glu Val 
260 265 270 



aaq tcq ttc qtq caq aaq qtq tqc aac qaa caq etc acc cac tqq ttc 864 
Lys Ser Phe Val an Lys Val Cys Asn Glu an Leu Thr His Trp Phe 

275 280 285 

qaq qcc aat ccq tcq qaa qcc aaa acc qtt qtc aac aaq qcq qtt tcq 912 
au Ala Asn Pro Ser au Ala Lys Thr Val Val Asn Lys Ala Val Ser 

290 295 300 

tec qca caq qcc cqq ate qcq qcq cqq aaq qcc cqa qaq ttq qtq cqq 960 
Ser Ala Gin Ala Arq He Ala Ala Arq Lys Ala Arq Glu Leu Val Arq 
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57 58 

310 

cqc aag age qcg acc gat ttg gqc ggg ctg ccc qgc aag ctg gcc gac 1008 
Arg Lvs Ser Ala Thr Asp Leu Gly Cly Leu Pro Cly Lys Leu Ala Asp 

325 330 335 

tgc cqt tec acc gac ccq cgc aaq tec qaa ctg tat gtq qtq gag ggt 1056 
Cys Arg Ser Thr Asp Pro Arg Lys Ser Clu Leu Tyr Val Val Clu Gly 

340 345 350 

gac teg gca qqt gqc teg gee aag age gge cgt gac teg atg ttc cag 1104 
Asp Ser Ala Gly Gly Ser Ala Lys Ser Cly Arg Asp Ser Met Phe Cln 

355 360 365 

gcc ate ctg ccg ctg cgc ggc aag ate ate aac gtc gag aag gcc cgc 1152 
Ala He Leu Pro Leu Arg Gly Lys He He Asn Val Glu Lys Ala Arg 

370 375 380 

ate gac egg gtc ctg aag aac acc gaa gtc cag gcg ate ate ace geg 1200 
He Asp Arg Val Leu Lys Asn Thr Glu Val Cln Ala He He Thr Ala 

390 395 400 . . 

Ctg ggt ace ggt att eac gac gag ttc gac att tct aaa ctg cgt tae 1248 
Leu Gly Thr Gly He His Asp Glu Phe Asp He Ser Lys Leu Arg Tyr 

405 410 415 

cae aag ate gtg ttg 
His Lys He Val Leu 
420 

<210> 20 
<211> 1263 
<212> DMA 

<213> Mycobacterium scrofulceum 

<220> 

<221> CDS 

<222> (1)..C1263) 

<400> 20 

gqc gag aac age gqc tae ace gtc age ggt gqq ttg cae qga gtg ggc 48 
Cly Glu Asn Ser Gly Tyr Thr Val Ser Gly Gly Leu His Gly Val Gly 

15 10 15 

gtg teg gtg gtc aac geg ctg tec acc cgc ctg qaq qtc ace ate aaq 96 
Val Ser Val Val Asn Ala Leu Ser Thr Arg Leu Clu Val Thr He Lys 

20 25 30 

cgc qac qqq eac gag tgq ttt cag tae tae qac cqc qcc gtg ccc gga 144 
Arg Asp Gly His Glu Trp Phe Gin Tyr Tyr Asp Art? Ala Val Pro Cly 

35 40 45 

ace etc aag cag gqc gag gcc acc aag aag acc gga acc aeg ate agg 192 
Thr Leu Lys Gin Gly Glu Ala Thr Lys Lys Thr Cly Thr Thr He Arg 

50 55 60 

ttc tgg gcg gac ccc gaa ate ttc gaa acc aca cag tae gac ttc gag 240 
Phe Trp Ala Asp Pro Clu He Phe Glu Thr Thr Cln Tyr Asp Phe Glu 
^5 70 75 80 

acc gtg gcg egg egg ctg cag gag atg gee ttc etc aac aag gge etc 288 
Thr Val Ala Arg Arg Leu Cln Glu Met Ala Phe Leu Asn Lys C]y Leu 

85 90 95 

ace ate aac etc ace gac gaa ega gtg gag cag gac gag gtc gtc gac 336 
Thr He Asn Leu Thr Asp Glu Arg Val Clu Cln Asp Glu Val Val Asp 
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59 60 

100 105 no 

gag gtc gtc age gac acc gcc gag gca ccg aag tec gcc gaa gag aag 384 
au Val Val Ser Asp Thr Ala Clu Ala Pro Lys Ser Ala Clu Clu Lys 

115 120 125 

gcc gcg gaa teg act gcg cca cac aag gtc aag cac cgc acc ttc cac 432 
Ala Ala Clu Ser Thr Ala Pro His Lys Val Lys His Arg Thr Phe His 

130 135 140 

tac ccc ggc ggt ctg gtc gac ttc gtc aag cac ate aac cgc acc aag 480 
Tyr Pro Gly Cly Leu Val Asp Phe Val Lys His He Asn Arg llir Lys 
145 150 155 160 

age ccg ate cag cag age gte ate gat ttc gae ggc aag ggc ace gge 528 
Ser Pro He Gin Gin Ser Val He Asp Phe Asp Gly Lys Gly Thr Gly 

165 170 175 

cae gag gte gag ate gcc atg cag tgg aac gge gge tac teg gag tec 576 
His Glu Val Clu He Ala Met Gin Trp Asn Gly Gly Tyr Ser Glu Ser 

180 185 190 

gtc cac ace ttc gcc aac acc ate aac acg cac gag ggc ggc acc cac 624 
Val His Thr Phe Ala Asn Thr He Asn Thr His Glu Gly Gly Thr His 

195 200 205 

gag gag ggc ttc cgc age gcg ctg acg teg gtg gtg aac aag tac gee 672 
Clu Glu Gly Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

aaa gac aag aaa ctg ctg aag gac aaa gat ccc aac etc acc ggt gac 720 
Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Gly Asp 
225 230 235 240 

gac ate cgt gag ggc ttg gcc gcg gtc ate teg gtg aag gtc gee gag 768 
Asp He Arg Glu Gly Leu Ala Ala Val He Ser Val Lys Val Ala Clu 

245 250 255 

cca cag ttc gaa gge cag ace aag aea aag ctg ggc aac acc gag gtg 816 
Pro Gin Phe Clu Gly Cln Thr Lys Thr Lys Leu Gly Asn Thr Glu Val 



260 265 270 

aag teg ttc gtg cag aag gtg tge aac gag cag etc ace cae tgg ttc 864 
Lys Ser Phe Val Gin Lys Val Cys Asn Glu an Leu Thr His Trp Phe 

275 280 285 

gag gee aac cca tec gag gcg aaa acg gtg gtg aac aaa gcg gtg teg 912 
au Ala Asn Pro Ser au Ala Lys Thr Val Val Asn Lys Ala Val Ser 

290 295 300 

teg get cag gcg cgc att gcc gcc cgc aag gcg cgt gaa ctg gtg cgc 960 
Ser Ala Gin Ala Arg He Ala Ala Arg Lys Ala Arg Glu Leu Val Arg 
305 310 315 320 

cgc aag age gee ace gae etc ggc ggt ctg ccc ggg aag ctg gcc gac 1008 
Arg Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala Asp 

325 330 335 

tge cgc tec acc gac ccg egg aaa teg gaa ctg tat gtg gtg gag ggc 1056 
Cys Arg Ser Thr Asp Pro Arg Lys Ser Glu Leu Tyr Val Val Glu Cly 

340 345 350 

gat teg gcc ggc ggc teg gcc aag age ggg cgc gae teg atg ttc cag 1104 
Asp Ser Ala Cly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe an 
355 360 365 
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^ 62 
gcp ate ctq ccq ctq cqc qqc aaq ate ate aat gtc gag aaj gcc cgc 1152 
Ala He Leu Pro Leu Arg Cly Lys He He Asn Val Glu Lys Ala Arq 
375 380 

ate qac egg gtg ctg aag aac acc gaa gtt cag gcg ate ate aec gcg 1200 
He Asp Arg Val Leu Lys Asn TTir Clu Val Cln Ala He He Thr Ala 

390 395 400 

etg ggt aec ggg att eac gac gag ttc gae ate acc aaq ctg cgc tat 1248 
Leu Gly Thr Cly He His Asp Clu Phe Asp He Thr Lys Leu Arq Tyr 

405 410 415 

cac aag ate gtg ctg j263 
His Lys He Val Leu 
420 

<210> 21 
<2U> 1250 
<212> DNA 

<213> Mycobacterium branderi 

<220> 

<221> CDS 

<222> (1)..(1260) 

<400> 21 

gqc qat gae aqc qce tac gcq gtc teg ggt ggt ctg cac ggc gtg ggc 48 
ay Asp Asp Ser Ala Tyr Ala Val Ser CTy Gy Leu His Cly Val Cly 

1 5 10 15 

qtq teg gtg gtc aac gca ttg teg act ega etc gag gtg gag ate gcg 96 • 
Val Ser Val Val Asn Ala Leu Ser Tlir Arg Leu Clu Val Glu He Ala 

20 _ ,_.___25,.,. , 30 : = . 

acc gac ggg tac gag tgg ttt cag cat tac gac cgc tct gtc ccc ggc 144 
Thr Asp Cly Tyr Glu Trp Phe Cln His Tyr Asp Artj Ser Val Pro Cly 

35 40 45 

acq etc aaq caa qqc qaq aaa ace aaa aaq ace qqc acc acq qtc cgc 192 
Thr Leu Lys Cln Cly Ou Lys Thr Lys Lys Thr Cly Thr Thr Val Arg 

50 55 60 

ttc tgg gee gac ccq qac ate ttc qaq acq acq qat tac qac ttc qaq 240 
Phe Trp Ala Asp Pro Asp He Phe Glu Thr Thr Asp Tyr Asp Phe Clu 
^5 70 75 80 

acq gtc qca cqc cqq ctq caq qaa atq qcq ttc etc aac aaa qgg ctg 288 
Thr Val Ala Arg Arg Leu Cln CTu Met Ala Phe Leu Asn Lys Cly Leu 

85 90 95 

acc ate aac ctg acc gac gag egg gtg cga aac gaa gaa gtc gtc gac 336 
Thr He Asn Leu Thr Asp CTu Arg Val Arg Asn Glu Clu Val Val Asp 

100 105 uo 

gag gtc gtc age gac acc gee gac gcg ceg aag teg gcg cgc gaa gag 384 
Clu Val Val Ser Asp Thr Ala Asp Ala Pro Lys Ser Ala Artj Clu Qu 

120 125 
gee gaa gaa egg acc acg cag aaa gtc aag cac cgc aeg ttc eat tac 432 
Ala CTu CTu Arg Thr Thr CTn Lys Val Lys His Anj Thr Phe His Tyr 
130 135 140 



ccc ggc ggc ttg gtc gat ttc gtc aaa cac ate aac cgc aca aag aac 



480 



(33) mm2 00 1 - 1 28 67 9 

63 64 
Pro Cly Civ Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys Asn 
145 150 155 160 

ccc ate cat tcq age ate qtc qae ttc tec pqe aaq qqt ccc qqc cac 528 
Pro He His Ser Sen He Val Asp Phe Ser Cly Lys Cly Pro Cly His 

165 170 175 

qaq qtc qaq ate qca atq caq tqq aac qcc qqc tat tcq qaq tcq qtq 576 
Clu Val Clu He Ala Met Cln Trp Asn Ala ay Tyr Ser Clu Ser Val 

180 185 190 

cac ace ttc qcc aac ace ate aac ace cac qaq qqc qqc ace cac qaa 624 
His Thr Phe Ala Asn Thr He Asn Thr His C\u Cly Cly Thr His Clu 

195 200 205 

qaa qqq ttc cqc qcq qca ctq acq tec qtq qtq aac aaq tac qcc aaq 672 
Clu Gly Phe Arq Ala Ala Leu Thr Ser Val Val Asn Lys Tyr Ala Lys 

210 215 220 

qac cqa aaa ctq ctq aaq qac aaq qac ccc aac etc acc qqc qae gac 720 
Asp Arq Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp Asp 
225 230 235 240 

att eqt qaq qqc ctq qcq qcq qtc ate tcq qtc aaq qtc aqc qaq ccq 768 
He Arq Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ser Clu Pro 
245 250 255 



caq ttc qaq qqc caq acc aaa acc aaa etc qqc aac ace qaa qtc aaq 816 
Cln Phe Clu Cly Cln Thr Lys Thr Lys Leu Cly Asn Thr Clu Val Lys 

260 265 270 

tcq ttt qtq caq aaq qtc tgc aac qaa caq etc acc cac tqq ttc qaq 864 ' 
Ser Phe Val Gin Lys Val Cys Asn Clu Cln Leu Thr His Trp Phe Clu 

275 280 285 

gee aat ccc aqc qac qcc aaq acc qtc qtc aac aaa qcq qtq tcq tcq 912 
Ala Asn Pro Ser Asp Ala Lys Thr Val Val Asn Lys Ala Val Ser Ser 

290 295 300 

qcq caq qcc cqc att qcc qcc cqc aaa qcq cqa qaa ttq qtq cqc cqc 960 
Ala Cln Ala Arq He Ala Ala Arq Lys Ala Arq Clu Leu Val Arq Arq 
305 310 315 320 

aaq aqc qca acc qat ctt qqc qqq ctq ccq qqc aaq ctq qct qac tqc 1008 
Lys Ser Ala Thr Asp Leu Cly Gly Leu Pro Cly Lys Leu Ala Asp Cys 

325 330 335 

cqc tcq acc qat cca cqc aaq tec qaa ttq tat qtq qtq qaq qqt qat 1056 
Arq Ser Thr Asp Pro Arq Lys Ser Clu Leu Tyr Val Val Clu Cly Asp 

340 345 350 

teg gee gge gqc tcq qcc aaq age ggc ege qac teq atq ttt caq geg 1104 
Ser Ala Cly Cly Ser Ala Lys Ser Cly Arg Asp Ser Met Phe Cln Ala 

355 360 365 

ate etg ecg ttg egg gqc aag ate ate aac qtq qaq aaq qcc cqc ate 1152 
He Leu Pro Leu Arg Cly Lys He He Asn Val Clu Lys Ala Arg He 

370 375 380 

gac egg gtg ctg aag aac act gag gtg cag gcg ate ate ace geg etg 1200 
Asp Arq Val Leu Lys Asn Thr Clu Val Cln Ala He He Thr Ala Leu 
385 390 395 400 

ggc acc qqq att cac qac gag ttc gac ate tee aaq ctq cqc tac cac 1248 
Cly Thr Cly He His Asp Clu Phe Asp He Ser Lys Leu Arq Tyr His 



(34) 

6S 

^5 410 

aag ate qtg ctg 
Lys He Val Leu 
420 

<210> 22 
<2ia> 1263 
<212> cm. 

<213> Mi^cobacterium paratuberculosis 

<22a> 

<223> CDS 

<222> (1)..C1263) 

<400> 22 

gpc pag aac age sgc tac aac gtc age gpc ggt ctq cac qqc qtc qgc 48 
Cly Glu Asn Ser Gly Tyr Asn Val Ser Gly C\y Leu His Gly Val Qy 

^5 10 15 

gtc teg qtg qte aac gcg ctq tec act egg etc qaq qtc aac ate gcc 96 
Val Ser Val Val Asn Ala Leu Ser Thr Arg Leu Glu Val Asn He Ala 

2° 25 30 

cqc gae ggc tac gag tgg teg cag tac tae gae cae qcc qtg cee ggc 144 
Arg Asp Gly Tyr Glu Trp Ser Gin Tyr Tyr Asp His Ala Val Pro Gly 

35 40 45 

ace etc aag cag ggc gag gee ace aag ege ace ggc ace ace ate egg 192 
Thr Leu Lys Gin Gly Glu Ala Thr Lys Arg Thr Gly Thr Thr He Arx, 

SO 55 60 

ttc tgg gee gae cee gae ate ttc gag ace aec gag tac qac ttc gaa 240 
Fhe Trp Ala Asp Pro Asp He Phe Glu Thr Thr Glu Tyr Asp Phe Glu 

63_ ____ _ , _jo _ ..... ... 

acg gtg gcc egg egg ctq cag gaa atg qcg ttc etc aac aaq qqc ctg 288 
Thr Val Ala Arg Arg Leu Gin Glu Met Ala Phe Leu Asn Lys Gly Leu 

85 90 95 

acc ate aac etc aec gae gag egg qtg aec aac gaa gag qtc qtc qac 336 
Thr He Asn Leu Thr Asp Glu Arg Val Thr Asn Glu Glu Val Val Asp 

105 310 
gag gtg gtc age gae acc gcc gae qea cee aaq teg gcg eaq gag aag 384 
Clu Val Val Ser Asp Ihr Ala Asp Ala Pro Lys Ser Ala Gin Glu Lys 

315 320 325 

gcg gcg gaa teg get gcq ccq cat aaq qtc aaq cac cgc acc ttc cae 432 
Ala Ala Glu Ser Ala Ala Pro His Lys Val Lys His Arg Thr Phe His 

^ 135 140 

tac ccc qqc ggc ctg qtc gae ttc gtc aaa cac ate aat cgc acc aaa 480 
Tyr Pro Gly Gly Leu Val Asp Phe Val Lys His He Asn Arj Thr Lys 

150 155 
aac ccc ate cac cag age ate ate qat ttc ggt ggg aag qqc ccc gqc S28 
Asn Pro He His Gin Ser He He Asp Phe Qy Gly Lys CTy Pro Gly 

165 170 175 

cae gap gtc gag ate gcg atg cag tgg aac cnc ggc tac tec gaa teg 576 
His CTu Val Glu He Ala Met CTn Trp Asn Qy Gly Tyr Ser Glu Ser 

^ 185 190 

flta cac aec ttc gcc aac ace ate aac acg cae gag qqc ggc acc cac 624 
Val His Thr Rie Ala Asn Thr He Asn Thr His Glu Cly Cly Thr His 



200 1-128679 
66 

1260 
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67 68 
195 200 205 

gap gag ggc ttc cgc age gcg ctg acc tec gtg gtc aac aag tac gcc 672 
Clu Glu Civ Phe Arg Ser Ala Leu Thr Sen Val Val Asn Lys Tyr Ala 

210 215 220 

aag gac aag aag ctg etc aag gac aag gac ccc aac ctg acc ggt gac 720 
Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Gly Asp 
225 230 235 240 

gac ate cgc gag ggt ttg gee gcg gtg ate teg gtc aag gtg age gaa 768 
Asp He Arg Glu Gly Leu Ala Ala Val He Ser Val Lys Val Ser Glu 

245 250 255 

ccg caq ttc gag ggc cag acc aag acc aaa ctg ggc aac acc gag gtg 816 
Pro Gin Phe Glu Gly CTn Thr Lys Thr Lys Leu Gly Asn Thr Glu Val 

260 265 270 

aag teg ttc gtg cag aag gtg tgc aac gaa cag etc acc cac tgg ttc 864 
Lys Ser Phe Val Gin Lys Val Cys Asn Glu Gn Leu Thr His Trp Phe 

275 280 285 

gaa gcc aac ccc gea gac gcc aaa gtc att gtc aac aag gcg gtt tea 912 
Glu Ala Asn Pro Ala Asp Ala Lys Val He Val Asn Lys Ala Val Ser 

290 295 300 

tea gcg cag gcg cgc ate gee gcg cgc aag gcg ega gag ttg gtg cgc 960 
Ser Ala Gin Ala Arg lie Ala Ala Arg Lys Ala Arg Glu Leu Val Arg 
305 310 315 320 

cgc aag age gea acc gac ctg ggc ggq ctg ccc ggc aag etc gcc gac 1008 
Arg Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala Asp 

325 330 335 

tgc egg teg ace gac ccg cgc aag teg gaa ttg tat gtg gtc gag ggt 1056 
Cys Arg Ser Thr Asp Pro Arg Lys Ser Glu Leu Tyr Val Val Glu Gly 

340 345 350 

gac teg gcc ggc ggc teg gcg aaa age ggc egg gac teg atg ttc cag 1104 
Asp Ser Ala Gly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Qn 
355 360 365 



gcc ate ett ccg ctq cqc ggc aag ate ate aac gtc gaa aag gee cgc 1152 
Ala lie Leu Pro Leu Arg Gly Lys He He Asn Val Glu Lys Ala Arg 

370 375 380 

ate gac egg gtg ctg aag aac acc gag gtg cag gcg ate ate acc gcg 1200 
He Asp Arg Val Leu Lys Asn Thr Glu Val On Ala lie He Thr Ala 
385 390 395 400 

ctg ggc acc ggg att cac gac gag ttc gac ate acc aag ctg cgc tac 1248 
Leu Gly Thr Gly He His Asp Clu Phe Asp He Thr Lys Leu Arg Tyr 

405 410 415 

cac aag ate gtg ttg 1263 
His Lys He Val Leu 
420 

<210> 23 
<211> 421 
<212> PRT 

<213> Mycobacterium simiae 
<400> 23 

Gly Clu Asn Ser Gly Tyr Thr Val Ser Gly Gly Leu His Gly Val Gly 



(36) 



69 



^^2 00 1-12867 9 
70 



10 



15 



Val Ser Val Val Asn Ala Leu Ser Thr Arq Leu Clu Val Asn Val Lys 



20 



25 



30 



An, Asp Cly Tyr Clu Trp Phe Cln Tyr Tyr Asp Anj.Ala Val Pro Cly 
35 40 



45 



■nir Lai Lys Cln Cly Gu Ala Ihr Lys Lys Thr Cly Tl,r Ihr He Arq 

50 55 60 

me Tfp Ala Asp Pro CTu He Phe Clu Thr Ttir Cln Tyr Asp Phe au 
65 70 75 

Thr Val Ala Arq Arq Leu Cln Clu Met Ala Phe Leu Asn Lys Cly 



85 



80 
Leu 



^ , 90 95 

THr He Asn Leu Thr Asp CTu Arq Val CTu CTn Asp CTu Val Val Asp 

105 no 
au val val ser Asp Thr Ala CTu Ala Pro Lys Ser Ala CTu CTu CTn 

US 120 125 

Ala Ala CTu Ser Ala Lys Pro His Lys Val Lys His Arq Thr Phe His 

130 135 
Tyr Pro CTy CTy Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys 
To 150 155 

Asn Pro He CTn CTn Ser Val He Asp Phe Asp CTy Lys CTy Thr CTy 

165 170 175 

His CTu Val CTu He Ala Met CTn Trp Asn CTy Cly Tyr Ser CTu Ser 

185 190 

Val His Thr Phe Ala Asn Thr He Asn Thr His CTu CTy CTy Thr His 

.195,.. . ._. .„.,.200.. ^--^--^ 205 
CTu CTu CTy Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

215 220 
Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr CTy Asp 
230 235 240 

Asp He Arq CTu CTy Leu Ala Ala Val He Ser Val Lys Val Ala CTu 

215 250 255 

Pro CTn Phe CTu CTy CTn Thr Lys Thr Lys Leu CTy Asn Thr CTu V&l 

26° 265 270 

Lys Ser Phe Val CTn Lys Val Cys Asn CTu CTn Leu Thr His Trp Fhe 

275 280 285 

CTu Ala Asn Pro Ser CTu Ala Lys Thr Val Val Asn Lys Ala Val Ser 

290 295 300 

Ser Ala CTn Ala Arq He Ala Ala An, Lys Ala Arxj CTu Leu Val Arq 
310 315 320 

Arq Lys Ser Ala Thr Asp Leu CTy CTy Leu Pro CTy Lys Leu Ala Asp 

325 330 335 

Cys An, Ser Thr Asp Pro Arq Lys Ser CTu Leu Tyr Val Val CTu CTy 

340 345 350 

Asp Ser Ala CTy CTy Ser Ala Lys Ser CTy Arq Asp Ser Met Phe CTn 

355 360 365 

Ala He Leu Pro Leu Arq CTy Lys He He Asn Val CTu Lys Ala Ar^ 

370 375 380 

He Asp Arq Val Leu Lys Asn Thr CTu Val CTn Ala He He Thr Ala 



(37) 1$g32 00 1 - 1 2867 9 

71 72 
385 390 395 400 

Leu Gly Thr Cly lie His Asp Clu Phe Asp He Thr Lys Leu Arq Tyr 

405 410 415 

His Lys lie Val Leu 
420 

<210> 24 
<211> 419 
<212> PRT 

<213> Mycobactenum bovis 
<400> 24 

Ser Asp Ala Tyr Ala He Ser Cly Gly Leu Kis Gly Val Gly Val Sen 

15 10 15 

Val Val Asn Ala Leu Ser Thr Arg Leu Clu Val Clu He Lys Arq Asp 
20 25 30 

ay Tyr Clu Trp Ser Gin Val Tyr Clu Lys Ser Clu Pro Leu Gly Leu 

35 40 45 

Lys Gin Gly Ala Pro Ihr Lys Lys Thr Gly Ser TTir Val Arq Phe Trp 

50 55 60 

Ala Asp Pro Ala Val Phe Clu Thr Thr Glu Tyr Asp Phe Clu Thr Val 
65 70 75 80 

Ala Arq Arq Leu Gin Glu Met Ala Phe Leu Asn Lys Gly Ley Thr He 

85 90 95 

Asn Leu Thr Asp Glu Arq Val Thr Gin Asp Clu Val Val Asp Glu Val 

100 105 no 

Val Ser Asp Val Ala Glu Ala Pro Lys Ser Ala Ser Glu Arq Ala Ala 

115 120 125 

Glu Ser Thr Ala Pro His Lys Val Lys Ser Arq Thr Phe His Tyr Pro 

130 135 140 

Gly Gly Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys Asn Ala 
145 150 155 160 

He His Ser Ser He Val Asp Phe Ser Cly Lys Gly Thr Gly His Clu 

165 170 175 

Val Glu He Ala Met C\n Trp Asn Ala Gly Tyr Ser Glu Ser Val His 
180 185 190 



Thr Phe Ala Asn Thr He Asn Thr His Glu Gly Gly Thr His Glu Clu 

195 200 205 

Cly Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala Lys Asp 

210 215 220 

Arq Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp Asp He 
225 230 235 240 

Arq au Cly Leu Ala Ala Val He Ser Val Lys Val Ser Glu Pro Cln 

245 250 255 

Phe Clu Cly Cln Thr Lys Thr Lys Leu Cly Asn Thr Clu Val Lys Ser 

260 265 270 

Phe Val Cln Lys Val Cys Asn Clu Cln Leu Thr His Trp Phe Glu Ala 

275 280 285 

Asn Pro Thr Asp Ser Lys Val Val Val Asn Lys Ala Val Ser Ser Ala 
290 295 300 



73 
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Cln Ala An, He Ala Ala An, Lys Ala Arg Clu Leu Val An, Arg Lys 

^0 315 ■ 

Ser Ala Thr Asp He Cly Cly Leu Pn> CTy Lys Leu Ala Asp Cys An, 



74 



325 330 



335 



SerTlir Asp Pro Arg Lys Ser Clu Leu Tyr V41 Val CTu Cly Asp Ser 

340 345 350 

Ala CTy CTy Ser Ala Lys Ser CTy Arg Asp Ser Met Phe CTn Ala He 

355 360 365 

Leu Pro Leu Arg CTy Lys He He Asn Val Clu Lys Ala Arg He Asp 

370 375 380 

Arg Val Leu Lys Asn Thr CTu Val CTn Ala He He Jhr Ala Leu CTy 

^ 395 400 

Thr CTy He His Asp CTu Phe Asp He CTy Lys Leu Arg Tyr His Lys 

410 415. 

He Val Leu 
<210> 25 
<2ia> 421 
<212> PRT 

<213> Mycobacterium szulgai 
<400> 25 

Cly CTu Asn Ser CTy Tyr Asn Val Ser CTy CTy Leu His CTy Val CTy 

^ 5 10 ^5 

Val Ser Val Val Asn Ala Leu Ser Thr Arg Leu CTu Val Asp He Lys 

20 25 30 

Arg Asp CTy His Lys Trp Ser CTn Phe Tyr Asn Lys Ala Val Pro CTy 
35 40 45 

. Jhr iaj Lys CTn Cly CTu,Ala-Thr- Lys Lys Thr CTy Thr Thr He Arq 
^ 55 60 

Phe Trp Ala Asp Pro Asp He Phe CTu Thr Thr CTu Tyr Asp Phe CTu 
70 75 ^ 

Thr Val Ala Arg Arg Leu CTn CTu Met Ala fhe Leu Asn Lys CTy Leu 

*5 90 95 

Thr He Asn Leu Thr Asp CTu An, Val Ala CTn Asp CTu Val Val Asp 

100 105 no 

CTu Val val ser Asp Thr Ala CTu Ala Pro Lys Ser Ala CTu CTu Lys 

115 120 125 

Ala Ala CTu Ser Lys CTy Pro His Lys Val Lys His Arg Thr Phe His 

130 135 140 

Tyr Pro CTy CTy Leu He Asp Phe Val Lys His He Asn Arg Thr Lys 
150 155 ^ 

Ser Pro He CTn CTn Ser Val Val Ala Phe Asp CTy Lys CTy CTu CTy 

165 170 175 

His CTu Val CTu He Ala Met CTn Trp Asn CTy CTy Tyr Ser CTu Ser 

ISO 185 190 

Val His Thr Fhe Ala Asn Thr He Asn Thr His CTu CTy CTy Thr His 

195 200 205 

CTu CTu CTy Phe Arg Ser Ala Leu Thr Ser V&l Val Asn Lys Tyr Ala 

21fl 215 220 

Lys Asp Lys Lys Leu Leu Lys CTu Lys Asp Ala Asn Leu Thr CTy Asp 
230 235 240 



(39) nm2 0 0 1 - 1 28 6 7 9 

75 76 
Asp He Arg Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ala C\u 

245 250 255 

Pro Gin Phe Clu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu Val 

260 265 270 

Lys Ser Phe Val Gin Lys Val Cys Asn Glu an Leu Thr His Trp Phe 

275 280 285 

Glu Ala Asn Pro Ser C\u Ala Lys Thr Val Val Asn Lys Ala Val Ser 

290 295 300 

Ser Ala Gin Ala Arg He Ala Ala Arg Lys Ala Arg Glu Leu Val Arg 
305 310 315 320 

Arg Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala Asp 

325 330 335 

Cys Arg Ser Thr Asp Pro Arg Lys Ser Clu Leu Tyr Val Val Clu Gly 

340 345 350 

Asp Ser Ala Cly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Cln 

355 360 365 

Ala He Leu Pro Leu Arg Cly Lys He He Asn Val Clu Lys Ala Arg 

370 375 380 

He Asp Arg Val Leu Lys Asn Thr Glu Val Cln Ala He He Thr Ala 
385 390 395 400 

Leu Gly Thr Gly He His Asp Glu Phe Asp Leu Ala Lys Leu Arg Tyr 

405 410 415 

His Lys He Val Leu 
420 

<210> 26 
<211> 421 
<212> PRT 

'<213> Mycobacterium malmoense 
<40Q> 26 

Gly Glu Asn Ser Gly Tyr Asn Val Ser Gly Gly Leu His Gly Val Cly 

15 10 15 

Val Ser Val Val Asn Ala Leu Ser Thr Arg Leu Glu Val Asp Val Ala 

20 25 30 

Arg Asp Cly Tyr Met Trp Ser Cln Phe Tyr Asp His Ala Clu Pro Gly 

35 40 45 

Thr Leu Lys Gin Gly Glu Ala Thr Lys Thr Thr Cly Thr Thr He Arg 

50 55 60 

Phe Trp Ala Asp Pro Asp He Phe Clu Thr Thr Clu Tyr Asp Phe Glu 
65 70 75 80 

Thr Val Ala Arg Arg Leu Gin Clu Met Ala Phe Leu Asn Lys Gly Leu 

85 90 95 

Thr He Asn Leu Thr Asp Clu Arg Val Ser Clu Clu Clu Val Val Asp 

100 105 UO 

Asp Val Val Ser Asp Thr Ala Glu Ala Pro Lys Ser Ala Val Glu Lys 

115 120 125 

Ala Ala Glu Ser Thr Gly Pro His Lys Val Lys His Arg Thr Phe His 

130 135 140 

Tyr Pro Gly Gly Leu Val Asp Phe Val Lys His He Asn Arg Thr Lys 
145 150 155 160 

Asn Pro He His Asn Ser He Val Asp Phe Ser Cly Lys Cly Pro Gly 



77 ^""^ ^200 1- 1 28679 

78 

170 175 
Ws Clu Val Clu He Ala Met Cln Trp Asn Ala Cly Tyr Ser Glu Ser 

180 185 190 

Val His Thr Phe Ala Asn Thr He Asn Thr His Clu Cly Gly Thr His 

200 205 
Clu Clu Cly Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

215 220 
Lys Asp Arfl Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Qy Asp 

225 230 •>3c 

235 240 

Asp He Arg Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ser Clu 

245 250 255 

Pro Cln Phe Clu Cly Cln Thr Lys Thr Lys Leu Cly Asn TTir CTu V^l 

260 265 270 

Lys Ser Phe Val CTn Lys Val Cys Asn Clu Cln Leu Thr His Trp Fhe 

275 280 285 

Clu Ala Asn Pro Ala Asp Ala Lys Thr Val Val Asn Lys Ala Val Ser 

290 295 300 

Ser Ala Cln Ala Arg He Ala Ala Atq Lys Ala Arrj Clu Leu Val Arg 
305 310 

315 320 
Arg Lys Ser Ala Thr Asp Leu Cly Cly Leu Pro Cly Lys Leu Ala Asp 

325 330 335 

Cys Arg Ser Thr Asp Pro Arg Lys Ser Glu Leu Tyr Val Val CTu Cly 

340 345 350 

Asp Ser Ala Cly Cly Ser Ala Lys Ser Cly Arg Asp Ser Met Fhe Cln 

360 365 
Ala He Leu Pro Leu Arg Cly Lys He He Asn Val CTu Lys Ala An 

= =170 . ,, 375 380 - - 

He Asp Arg Val Leu Lys Asn Thr Clu Val Cln Ala He He Thr Ala 
390 395 ^ 

Leu Cly Thr Gly He His Asp CTu Phe Asp He Tl.r Lys Leu Arg Tyr 

405 410 415 

His Lys He Val Leu 
420 

<210> 27 
■'211> 421 
<212> PRT 

<213> Mycobacterium intracellulare 
<400t> 27 

CTy CTu Asn Ser CTy Tyr Asn Val Ser CTy CTy Leu His Cly Val CTy 

' 5 10 15 

val ser Val Val Asn Ala Leu Ser Thr Arg Leu CTu Val Asp He Ala 

20 25 30 

Ar^ Asp CTy Tyr CTu Trp Ser CTn Phe Tyr Asp His Ala Val Pro CTy 

35 40 45 

Hir Leu Lys CTn CTy CTu Ala Thr Lys Arg Thr CTy Thr Thr He Arx, 
50 55 ^ 

Phe Trp Ala Asp Pro Asp He Phe CTu Thr Thr CTu Tyr Asp Phe Clu 
" 70 75 80 

Thr Val Ala Arg Arg Leu CTn CTu Met Ala Fhe Leu Asn Lys CTy Leu 
85 90 95 



(41) ^Pa2 00 1 - 1 2 8 67 9 

79 80 
Thr He Asn Leu Thr Asp Clu Arq Val Sen Asn Clu Clu Val Val Asp 

100 105 no 

Clu Val Val Ser Asp Thr Ala Asp Ala Pro Lys Ser Ala Gin Clu Lys 

115 120 125 

Ala Ala Clu Ser Thr Ala Pro His Lys Val Lys His Arq Thr Phe His 

130 135 140 

Tyr Pro Cly Cly Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys 
145 150 155 160 

Ser Pro He Cln Cln Ser He He Asp Phe Asp Gly Lys Cly Pro Cly 

165 170 175 

His Clu Val Clu He Ala Met Cln Trp Asn Cly Cly Tyr Ser Clu Ser 

180 185 190 

Val His Thr Phe Ala Asn Thr He Asn Thr His Clu Cly Cly Thr His 

195 200 205 

Clu Clu Cly Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Gly Asp 
225 230 235 240 

Asp He Arq Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ser Glu 

245 250 255 

Pro Cln Phe Clu Cly Cln Thr Lys Thr Lys Leu Cly Asn Thr Clu Val 

260 265 270 

Lys Ser Phe Val Cln Lys Val Cys Asn Clu an Leu Thr His Trp Phe 

275 280 285 

Clu Ala Asn Pro Ala Asp Ala Lys Val Val Val Asn Lys Ala Val Ser 

290 295 300 

Ser Ala Gin Ala Arq He Ala Ala Arq Lys Ala Arq Glu Leu Val Arq 
305 310 315 320 

Arq Lys Ser Ala Thr Asp Leu Cly Cly Leu Pro Cly Lys Leu Ala Asp 

325 330 335 

Cys Arq Ser Thr Asp Pro Arq Lys Ser Clu Leu Tyr Val Val Clu Cly 

340 345 350 

Asp Ser Ala Gly Cly Ser Ala Lys Ser Cly Arq Asp Ser Met Phe Cln 

355 360 365 

Ala He Leu Pro Leu Arq Gly Lys He He Asn Val Glu Lys Ala Arq 

370 375 380 

He Asp Arq Val Leu Lys Asn Thr Clu Val Gn Ala He He Thr Ala 
385 390 395 400 

Leu Cly Thr Gly He KIs Asp Clu Phe Asp He Thr Lys Leu Arq Tyr 

405 410 415 

His Lys He Val Leu 
420 

<21Q> 28 
<211> 421 
<212> PRT 

<213> Mycobacterium avium 
<40a> 28 

ay Clu Asn Ser Cly Tyr Asn Val Ser Cly ay Leu His Cly Val ay 

15 10 15 

Val Ser Val Val Asn Ala Leu Ser Thr Arq Leu Glu Val Asn He Ala 



(42) 



81 
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20 25 30 

Arg Asp Cly Tyr Clu Trp Ser Cln Tyr Tyr Asp His Ala Val Pro Gly 

35 40 45 

Thr Leu Lys Cln Cly Clu Ala Thr Lys Arg Ttir Cly Thr ITir He Arg 

50 55 60 

Phe Trp Ala Asp Pro Asp He Phe Clu Thr Hir Clu Tyr Asp Ptie Clu 

6S 70 ir 

75 80 
Thr Val Ala Arg Arg Leu Cln CTu Met Ala Phe Leu Asn Lys Cly Leu 

85 90 95 

Thr He Asn Leu Tlir Asp Clu Arg Val Thr Asn Clu Clu Val Val Asp 

100 105 no 

Clu Val Val Ser Asp Thr Ala Asp Ala Pro Lys Ser Ala Cln Clu Lys 

^5 120 125 

Ala Ala Clu Ser Ala Ala Pro His Lys Val Lys His Arg Thr Phe His 

"0 135 140 

Tyr Pro Cly Cly Leu Val Asp Phe Val Lys His He Asn Arg Thr Lys 
«0 155 160 

Asn Pro lie His Gin Ser He He Asp Phe Oy Cly Lys Cly Pro Cly 

165 170 175 

His Clu Val Clu He Ala Met Cln Trp Asn Cly Cly Tyr Ser Clu Ser 

^ 185 190 

Val His Thr Phe Ala Asn Thr He Asn Thr His CTu CTy Cly Thr His 

195 200 205 

CTu CTu CTy Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr CTy Asp 

"V -230 235 ... 240 

Asp He Arg CTu CTy Leu Ala Ala Val He Ser Val Lys Val Ser CTu 

245 250 255 

Pro CTn Phe CTu CTy CTn Thr Lys Thr Lys Leu CTy Asn Thr CTu V&l 

260 265 270 

Lys Ser Phe Val CTn Lys Val Cys Asn CTu CTn Leu Thr His Trp Fhe 

275 280 285 

CTu Ala Asn Pro Ala Asp Ala Lys Val He Val Asn Lys Ala Val Ser 

290 295 300 

Ser Ala CTn Ala Arg He Ala Ala Arg Lys Ala Anj CTu Leu Val Anj 
310 315 320 

Arg Lys Ser Ala Thr Asp Leu CTy Cly Leu Pro Cly Lys Leu Ala Asp 

325 330 335 

Cys Arg Ser Thr Asp Pro Arg Lys Ser CTu Leu Tyr Val Val CTu CTy 

340 345 
Asp Ser Ala CTy CTy Ser Ala Lys Ser Cly Arg Asp Ser Met Phe CTn 

355 360 365 

Ala He Leu Pro Leu Arg CTy Lys He He Asn Val CTu Lys Ala Anj 

370 375 380 

He Asp Arg Val Leu Lys Asn Thr CTu Val CTn Ala He He Thr Ala 
385 390 395 

Leu CTy Thr CTy He His Asp CTu Phe Asp He Thr Lys Leu Arg Tyr 

405 410 415 

His Lys He Val Leu 



82 
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83 84 
420 

<210> 29 
<211> 421 
<212> PRT 

<213> Mycobacterium qordonae 
<40Q> 29 

Civ Glu Asn Ser Cly Tyr Thr Val Ser Cly Gly Lai His Cly Val Cly 

15 10 15 

Val Ser Val Val Asn Ala Leu Ser Thr Arq Leu Glu Val Asp He Lys 
20 25 30 



Arq Asp Cly His Clu Trp Ser Gin Tyr Tyr Lys Arq Ala Val Pro ay 

35 40 45 

Thr Leu Lys Gin Cly Gu Thr Thr Arq Lys Thr Cly Tlir Thr lie Arq 

50 55 60 

Phe Trp Ala Asp Pro Clu He Phe Clu Thr Thr Gin Tyr Asp Phe Clu 
65 70 75 80 

Thr Val Ala Arq Arq Leu Gin Glu Met Ala Phe Leu Asn Lys Gly Leu 

85 90 95 

Thr He Asn Leu Thr Asp Glu Arq Val Clu Cln Asp Clu Val Val Asp 

100 105 no 

Glu Val Val Ser Asp Thr Ala Glu Ala Pro Lys Ser Ala Glu Glu Lys 

115 120 125 

Ala Ala Clu Ser Lys Ala Pro His Lys Val Lys Cln Arq Thr Phe His 

130 135 140 

Tyr Pro Gly Gly Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys 
145 150 155 160 

Ser Pro He Gin Gin Ser Val He Asp Phe Glu Gly Lys Gly Thr Cly 

165 170 175 

His Glu Val Clu He Ala Met Cln Trp Asn Gly Gly Tyr Ser Clu Ser 
180 185 190 



Val His Thr Phe Ala Asn Thr He Asn Thr His Clu Cly Cly Thr His 

195 200 205 

Clu Clu Cly Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

Lys Asp Lys Lys Leu Leu Lys Glu Lys Asp Pro Asn Leu Thr Gly Asp 
225 230 235 240 

Asp He Arq Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ala C\u 

245 250 255 

Pro Cln Phe Clu Cly Gin Thr Lys Thr Lys Leu Gly Asn Thr Clu Val 

260 265 270 

Lys Ser Phe Val Cln Lys Val Cys Asn Clu Cln Leu Thr His Trp Phe 

275 280 285 

Glu Ala Asn Pro Ser Clu Ala Lys Thr Val Val Asn Lys Ala Val Ser 

290 295 300 

Ser Ala Gin Ala Arq lie Ala Ala Arq Lys Ala Arq Clu Leu Val Arq 
305 310 315 320 

Arq Lys Ser Ala Thr Asp Leu Cly Cly Leu Pro Cly Lys Leu Ala Asp 
325 330 335 
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86 

Cvs Arp Ser Thr Asp Pro Arxj Lys Ser Clu Leu Tyr Val Val Clu Cly 

345 350 
Asp Ser Ala Cly Cly Ser Ala Lys Ser Cly Arc, Asp Ser Met Phe Cln 

355 360 365 

Ala He Leu Pro Leu Arq Cly Lys He He Asn Val Clu Lys Ala Arq 

370 37S 380 

He Asp Arg Val Leu Lys Asn Thr Clu Val Cln Ala He He Thr Ala 

390 395 400 

Leu Cly Thr Cly He His Asp Clu Phe Asp He Thr Lys Leu Arg Tyr 

405 410 415 

His Lys He Val Leu 
420 

<210> 30 
<211> 419 
<212> PRT 

<213> Mycobacterium africanum 
<400> 30 

Ser Asp Ala Tyr Ala He Ser Cly Cly Leu His Cly Val Cly Val Ser 

15 10 15 

Val Val Asn Ala Leu Ser Thr Arg Leu Clu Val Clu He Lys Arg Asp 

20 25 30 

Gly Tyr Clu Trp Ser Cln Val Tyr Clu Lys Ser CTu Pro Leu CTy Leu 

35 40 45 

Lys Cln Cly Ala Pro Thr Lys Lys Thr Cly Ser Thr Val Arg Phe Trp 

50 55 60 

Ala Asp Pro Ala Val Phe Clu Thr Thr CTu Tyr Asp Phe Clu Thr Val 

" ^ - - ^ - - -= 70- -- -75 80 

Ala Arg Arg Leu Cln CTu Met Ala Phe Leu Asn Lys CTy Leu Thr He 

85 90 95 

Asn Leu Thr Asp CTu Arg Val Thr Cln Asp CTu Val Val Asp CTu Val 

100 105 HQ 

Val Ser Asp Val Ala CTu Ala Pro Lys Ser Ala Ser CTu Anj Ala Ala 

115 120 125 

CTu Ser Thr Ala Pro His Lys Val Lys Ser Arg Thr Phe His Tyr Pro 
130 135 140 

CTy CTy Leu Val Asp Phe Val Lys His He Asn Anj Thr Lys Asn Ala 
""^^ 150 155 160 

He His Ser Ser He Val Asp Phe Ser CTy Lys CTy Thr CTy His CTu 

165 170 175 

Val Clu He Ala Met CTn Trp Asn Ala CTy Tyr Ser CTu Ser Val His 

ISO 185 190 

Thr Phe Ala Asn Thr He Asn Thr His Clu CTy CTy Thr His Clu CTu 

195 200 205 

CTy Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala Lys Asp 

215 220 
Arg Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr CTy Asp Asp He 
2" 230 235 240 

Arg CTu CTy Leu Ala Ala Val He Ser Val Lys Val Ser CTu Pro CTn 

245 250 255 

Phe CTu Cly Cln Thr Lys Thr Lys Leu CTy Asn Thr CTu Val Lys Ser 
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88 



260 



265 



270 



Phe Val Gin Lys Val Cys Asn Glu Gin Leu Thr His Trp Phe Clu Ala 

275 280 285 

Asn Pro Thr Asp Ser Lys Val Val Val Asn Lys Ala Val Ser Ser Ala 

290 295 300 

Cln Ala Arq He Ala Ala Arg Lys Ala Arg Clu Leu Val Arg Arg Lys 
305 310 315 320 

Ser Ala Thr Asp He Cly Cly Leu Pro Cly Lys Leu Ala Asp Cys Arg 

325 330 335 

Ser Thr Asp Pro Arg Lys Ser Clu Leu Tyr Vail Val Clu Cly Asp Ser 

340 345 350 

Ala Cly Cly Ser Ala Lys Ser Cly Arg Asp Ser Met Phe Gin Ala He 

355 360 365 

Leu Pro Leu Arg Cly Lys He He Asn Val Clu Lys Ala Arg He Asp 

370 375 380 

Arg Val Leu Lys Asn Thr Glu Val Gin Ala He He Thr Ala Leu Gly 
385 390 395 400 

Thr Cly He His Asp C\u Phe Asp He Cly Lys Leu Arg Tyr His Lys 
405 410 415 

He Val Leu 
<21Q> 31 
<211> 419 
<212> PRT 

<213> Mycobacterium tuberculosis 
<40Q> 31 

Ser Asp Ala Tyr Ala He Ser Cly Cly Leu His Cly Val Cly Val Ser 

15 10 15 

Val Val Asn Ala Leu Ser Thr Arg Leu Clu Val Clu He Lys Arg Asp 

20 25 30 

Gly Tyr Glu Trp Ser Cln Val Tyr Clu Lys Ser Clu Pro Leu Cly Leu 

35 40 45 

Lys Cln Cly Ala Pro Thr Lys Lys Thr Cly Ser Thr Val Arg Phe Trp 

50 55 60 

Ala Asp Pro Ala Val Phe Clu Thr Thr Clu Tyr Asp Phe Clu Thr Val 
65 70 75 80 

Ala Arg Arg Leu Cln Clu Met Ala Phe Leu Asn Lys Cly Leu Thr He 

85 90 95 

Asn Leu Thr Asp Glu Arg Val Thr Cln Asp Glu Val Val Asp Glu Val 

100 105 no 

Val Ser Asp Val Ala Uu Ala Pro Lys Ser Ala Ser Clu Arg Ala Ala 

115 120 125 

Glu Ser Thr Ala Pro His Lys Val Lys Ser Arg Thr Phe His Tyr Pro 

130 135 140 

Gly Gly Leu Val Asp Phe Val Lys His He Asn Arg Thr Lys Asn Ala 
145 150 155 160 

He His Ser Ser He Val Asp Phe Ser Gly Lys Cly Thr Cly His Glu 

165 170 175 

Val Glu He Ala Met Cln Trp Asn Ala Cly Tyr Ser Clu Ser Val His 

180 185 190 

Thr Phe Ala Asn Thr He Asn Thr His Clu Gly Cly Thr His Clu Clu 
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® 90 
195 200 205 

Cly Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala Lys Asp 

210 215 220 

Arg Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp Asp He 
225 230 235 240 

Arg Glu Cly Leu Ala Ala Val He Ser Val Lys Val Ser Clu Pro Cln 

245 250 255 

Phe Clu Cly Gin Jhr Lys Thr Lys Leu Cly Asn Thr Clu Val Lys Ser 

260 265 270 

Phe Val Cln Lys Val Cys Asn Glu Gin Leu Thr His Trp Phe Glu Ala 

275 280 285 

Asn Pro Thr Asp Ala Lys Val Val Val Asn Lys Ala Val Ser Ser Ala 

290 295 300 

Cln Ala Arg He Ala Ala Arg Lys Ala Arg Clu Leu Val Arg Arg Lys 
^05 310 315 320 

Ser Ala Thr Asp He Cly Cly Leu Pro Cly Lys Leu Ala Asp Cys Arg 

325 330 335 

Ser Thr Asp Pro Arg Lys Ser Clu Leu Tyr Val Val Clu Cly Asp Ser 

340 345 350 

Ala Cly Cly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Cln Ala He 

355 360 365 

Leu Pro Leu Arg Cly Lys He He Asn Val Clu Lys Ala Arg He Asp 

370 375 380 
Arg Val Leu Lys Asn Thr Glu Val Gin Ala He He Thr Ala Leu Cly 
385 390 395 400 
Thr Cly He His Asp C\u Phe Asp He Cly Lys Leu Arg Tyr His Lys 
. .405 _ _410 . .,415 

He Val Leu 

<210> 32 
<211> 419 
<212> PRT 

<213> Mycobacterium gastri 

<400> 32 

Ser Asp Ala Tyr Ala He Ser Cly Cly Leu His Cly Val Cly Val Ser 

15 10 15 

Val Val Asn Ala Leu Ser He Arg Leu Clu Val Clu He Lys Arg Asp 

20 25 30 

Cly His Glu Trp Ser Gin Val Tyr Glu Lys Ser Glu Pro Met Gly Leu 

35 40 45 

Lys Cln Gly Ala Pro Thr Lys Lys Thr Cly Thr Thr Val Arg Phe Trp 

50 55 60 

Ala Asp Pro Asn Val Phe Glu Thr Thr Glu Tyr Asp Phe Glu Thr Val 
^5 70 75 80 

Ala Arg Arg Leu Cln Clu Met Ala Phe Leu Asn Lys Cly Leu Thr He 

85 90 95 

Asn Leu Thr Asp Cln Arg Val Thr Cln Asp Clu Val Val Asp Qu Val 

100 105 120 

Val Ser Asp Val Ala Qu Ala Pro Lys Ser Ala Ser C\u Lys Ala Ala 

115 120 125 

au Phe Thr Ala Pro His Lys Val Lys Lys Arg Thr Phe His Tyr Pro 
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91 



130 



135 



140 



Glv Gly Leu Val Asp Phe Val Lys His He Asn Arp Thr Lys Asn Ala 
145 150 155 160 

He His Ser Ser He Val Asp Phe Ser Gly Lys Gly Thr Gly His Clu 

165 170 175 

Val Glu He Ala Met Gin Trp Asn Ala Gly Tyr Ser Glu Ser Val His 

180 185 190 

Thr Phe Ala Asn Thr He Asn Thr His Glu C\y Gly Thr His Glu C\u 

195 200 205 

ay Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala Lys Asp 

210 215 220 

Arg Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Gly Asp Asp He 
225 230 235 240 

Arg Glu Gly Leu Ala Ala Val He Ser Val Lys Val Ser Glu Pro Gin 

245 250 255 

Phe Glu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu Val Lys Ser 

260 265 270 

Phe Val Gin Lys Val Cys Asn Glu Gin Leu Thr His Trp Phe Glu Ala 

275 280 285 

Asn Pro Ala Asp Ala Lys Thr Val Val Asn Lys Ala Val Ser Ser Ala 

290 295 300 

Gin Ala Arg He Ala Ala Arg Lys Ala Arg Gu Leu Val Arg Arg Lys 
305 310 315 320 

Ser Ala Thr Asp Leu Gy Gly Leu Pro Gly Lys Leu Ala Asp Cys Arg 

325 . 330 335 

Ser Thr Asp Pro Arg Lys Ser Glu Leu Tyr Val Val Glu Gly Asp Ser 

340 345 350 

Ala Gly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Gin Ala He 

355 360 365 

Leu Pro Leu Arg Gly Lys He He Asn Val Glu Lys Ala Arg He Asp 

370 375 380 

Arg Val Leu Lys Asn Thr Glu Val Gin Ala He He Thr Ala Leu Gly 
385 390 395 400 

Thr Gly He His Asp Glu Phe Asp He Ala Arg Leu Arg Tyr His Lys 
405 410 415 

He Val Leu 
<210> 33 
<211> 421 
<212> PRT 

<213> Mycobacterium marinun 

<400> 33 

Gly Glu Asn Ser Gly Tyr Asn Val Ser Gly C\y Leu His Gly Val Gly 

15 10 15 

Val Ser Val Val Asn Ala Leu Ser Thr Arg Leu Glu Val Asp He Lys 

20 25 30 

Arg Asp Gly Tyr Glu Trp Ser Gin Phe Tyr Asp Arg Ala Gin Pro Qy 

35 40 45 

Thr Leu Lys Gin ay au Ala Thr Lys Lys Thr Gly Thr Thr He Arg 

50 55 60 

Phe Trp Ala Asp Ser Asp He Phe Glu Thr Thr Clu Tyr Asp Phe au 
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94 

^5 70 75 80 

Ihr Val Ala Arp Arg Leu Gin Clu Met Ala Phe Leu Asn Lys Gly Leu 

85 90 95 

Thr He Asn Leu Thr Asp Clu Arg Val Thr Pro Asp Glu Val Val Asp 

100 105 no 

Asp Val Val Ser Asp Thr Ala Glu Ala Pro Lys Ser Ala Gin Glu Lys 

115 120 125 

Ala Ala Glu Ser flir Ala Pro His Lys Val Lys Ser Arg Thr Phe His 

^ 135 140 

Tyr Pro Gly Gly Leu Val Asp Phe Val Lys His He Asn Arg Ihr Lys 
150 155 160 

Ser Pro He Gin Gin Ser He Val Asp Phe C\u Qy Lys Gly Ser Gly 

165 170 175 

His Glu Val Glu He Ala Met Gin Trp Asn C\y Gly Tyr Ser Glu Ser 

ISO 185 190 

Val His Thr Phe Ala Asn Thr ITe Asn Thr His Glu Gly Gly Thr His 

195 200 205 

Glu Glu Gly Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

215 220 
Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Gly Asp 
230 235 240 

Asp He Arg Glu Gly Leu Ala Ala Val He Ser Val Arg Val Ala Glu 

245 250 255 

Pro Gin Phe Glu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu Val 

260 265 270 

Lys Ser Phe Val Gin Lys Val Cys Asn Glu Gin Leu Thr His Trp Phe 

-275. ^ . ^280 ^ 285 - - ----- - 

Clu Ala Asn Pro Ser Clu Ala Lys Thr He Val Asn Lys Ala Val Ser 

290 295 300 

Ser Ala Gin Ala Arg Leu Ala Ala Arg Lys Ala Am Glu Leu Val Arg 
310 315 320 

Arg Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala Asp 

325 330 335 

Cys Arg Ser Thr Asp Pro Arg Lys Ser Glu Leu Tyr Val Val Glu Gly 

340 345 350 

Asp Ser Ala Gly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe an 

355 360 365 

Ala He Leu Pro Leu Arg Gly Lys He He Asn Val Glu Lys Ala Arg 

370 375 380 

He Asp Arg Val Leu Lys Asn Thr Glu Val Gin Ala He He Thr Ala 
385 390 395 4OO 

Leu Gly Thr Gly He His Asp Clu Phe Asp Leu Ser Lys Leu Arg Tyr 

405 410 415 

His Lys He Val Leu 
420 

<210> 34 
<2ia> 419 
<2a2> PRT 

<213> Mycobacterium microti 
<40Q> 34 
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95 96 
Ser Asp Ala Tyr Ala He Ser Cly Cly Leu His Cly Val Cly Val Ser 

15 10 15 

Val Val Asn Ala Leu Ser Thr Arq Leu Clu Val Clu He Lys Arg Asp 

20 25 30 

Cly Tyr Clu Trp Ser Cln Val Tyr Clu Lys Ser Clu Pro Leu Cly Leu 

35 40 45 

Lys Cln Cly Ala Pro Thr Lys Lys Thr Cly Ser Thr Val Arg Phe Trp 

50 55 60 

Ala Asp Pro Ala Val Phe Clu Thr Thr Clu Tyr Asp Phe Clu Thr Val 
65 70 75 80 

Ala Arg Arg Leu Cln Clu Met Ala Phe Leu Asn Lys Cly Leu Thr He 

85 90 95 

Asn Leu Thr Asp Clu Arq Val Thr Gin Asp C\u Val Val Asp Clu Val 

100 105 HO 

Val Ser Asp Val Ala Clu Ala Pro Lys Ser Ala Ser Clu Arg Ala Ala 

115 120 125 

Clu Ser Thr Ala Pro His Lys Val Lys Ser Arq Thr Phe His Tyr Pro 

130 135 140 

Cly Cly Leu Val Asp Phe Val Lys His He Asn Arg Thr Lys Asn Ala 
145 150 155 ISO 

He His Ser Ser He Val Asp Phe Ser Cly Lys Cly Thr Cly His Clu 

165 170 175 

Val Clu He Ala Met Cln Trp Asn Ala Cly Tyr Ser Clu Ser Val His 

180 185 190 

Thr Phe Ala Asn Thr He Asn Thr His Clu Cly Cly Thr His Clu Clu 

195 200 205 

Cly Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala Lys Asp 

210 215 220 

Arg Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp Asp He 
225 230 235 240 

Arq Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ser Clu Pro Cln 

245 250 255 

Phe Clu Cly Gin Thr Lys Thr Lys Leu Cly Asn Thr Clu Val Lys Ser 

260 265 270 

Phe Val Cln Lys Val Cys Asn Glu Cln Leu Thr His Trp Phe Clu Ala 

275 280 285 

Asn Pro Thr Asp Ser Lys Val Val Val Asn Lys Ala Val Ser Ser Ala 

290 295 300 

Cln Ala Arg He Ala Ala Arg Lys Ala Arg Clu Leu Val Arg Arg Lys 
305 310 315 320 

Ser Ala Thr Asp He CTy Cly Leu Pro Cly Lys Leu Ala Asp Cys Arg 

325 330 335 

Ser Thr Asp Pro Arg Lys Ser Clu Leu Tyr Val Val Clu Cly Asp Ser 

340 345 350 

Ala Cly Cly Ser Ala Lys Ser Cly Arg Asp Ser Met Phe Cln Ala He 

355 360 365 

Leu Pro Leu Arg Cly Lys He He Asn Val Clu Lys Ala Arg He Asp 

370 375 380 

Arg Val Leu Lys Asn Thr Clu Val Cln Ala He He Thr Ala Leu Cly 
385 390 395 400 
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98 

Ihr Cly He His Asp Clu Phe Asp He Gly Lys Leu Arq Tyr His Lys 
405 410 415 

He Val Leu 
<21Q> 35 
<211> 421 
<212> PRT 

<213> Mycobacterium asiaticum 
<40Q> 35 

Cly Glu Asn Ser Cly Tyr Thr Val Ser Cly Gy Leu His Cly Val Cly 

15 10 15 

Val Ser Val Val Asn Ala Leu Ser Thr Arq Leu Clu Val Asp He Lys 

20 25 30 

Arq Asp Gly His Glu Trp Ser Gin Tyr Tyr Clu Arq Ala Val Pro Qy 

35 40 45 

Thr Leu Lys Cln Cly Clu Ala Thr Lys Lys Thr Cly Thr Thr He Arq 

50 55 60 

Phe Trp Ala Asp Pro Asp He Phe Glu Thr Thr Gin Tyr Asp Phe G\u 
^5 70 75 80 

Thr Val Ala Arq Arq Leu Cln Clu Met Ala Phe Leu Asn Lys Gly Leu 

85 90 95 

Thr He Asn Leu Thr Asp Clu Arq Val Asp Gn Asp Glu Val Val Asp 

100 105 no 

Clu Val Val Ser Asp Thr Ala Asp Ala Pro Lys Ser Ala Glu Glu Lys 

115 120 125 

Ala Ala Glu Ser Lys Ala Pro His Lys Val Lys His Arq Thr Phe His 

130 135 140 

Tyr ProJily^Gly^Leu VaTAsp PheJVaT Lys =His ITe^Asn Arq Thr Lys^ 
145 150 155 150 

Ser Pro He Cln Cln Ser Val He Asp Phe C\u Cly Lys Cly Thr Gly 

165 170 175 

His Glu Val Glu He Ala Met Gin Trp Asn Gly Gly Tyr Ser Glu Ser 

ISO 185 190 

Val His Thr Phe Ala Asn Thr He Asn Thr His Clu Cly Cly Thr His 

195 200 205 

au Glu Gly Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

2^ 215 220 

Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp 
225 230 235 240 

Asp He Arq Glu Cly Leu Ala Ala Val He Ser Val Lys Val Ala Glu 

245 250 255 

Pro Cln Phe Glu ay Cln Thr Lys Thr Lys Leu Gly Asn Thr Glu Val 

260 265 270 

Lys Ser Phe Val Gin Lys Val Cys Asn Glu Cln Leu Thr His Trp Phe 

275 280 285 

Clu Ala Asn Pro Ser Clu Ala Lys Thr Val Val Asn Lys Ala Val Ser 

290 295 300 

Ser Ala Cln Ala Arq He Ala Ala Arq Lys Ala Art? Glu Leu Val Arq 
^5 310 315 320 

Arq Lvs Ser Ala Thr Asp Leu Gly Cly Leu Pro Cly Lys Leu Ala Asp 
325 330 335 
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99 . 100 

Cys Arq Ser Thr Asp Pro Arq Lys Ser Clu Leu Tyr Val Val Clu Cly 

340 345 350 

Asp Ser Ala Gly Gly Ser Ala Lys Ser Cly Arq Asp Ser Met Phe Gin 

355 360 365 

Ala He Leu Pro Leu Arq Gly Lys He He Asn Val Glu Lys Ala Arq 

370 375 380 

He Asp Arq Val Leu Lys Asn Thr Clu Val Gin Ala He He Thr Ala 
385 390 395 400 

Leu Cly Thr Cly He His Asp Clu Phe Asp He Ser Lys Leu Arq Tyr 

405 410 415 

His Lys He Val Leu 
420 

<210> 36 
<211> 421 
<212> PRT 

<213> Mycobactenum scrofulceum 
<400> 36 

Gly Clu Asn Ser Gly Tyr Thr Val Ser Gly Gly Leu His Cly Val Cly 

15 10 15 

Val Ser Val Val Asn Ala Leu Ser Thr Arq Leu Clu Val Thr He Lys 

20 25 30 

Arq Asp Cly His Glu Trp Phe Gin Tyr Tyr Asp Arq Ala Val Pro Cly 

35 40 45 

Thr Leu Lys Gin Cly Clu Ala Thr Lys Lys Thr Cly Thr Thr He Arq 

50 55 60 

Phe Trp Ala Asp Pro Clu He Phe Clu Thr Thr Gin Tyr Asp Phe Clu 
65 70 75 80 

Thr Val Ala Arq Arq Leu Gin Glu Met Ala Phe Leu Asn Lys Cly Leu 

85 90 95 

Thr He Asn Leu Thr Asp Clu Arq Val Clu Gin Asp Clu Val Val Asp 

100 105 no ' 

Glu Val Val Ser Asp Thr Ala Clu Ala Pro Lys Ser Ala Glu Clu Lys 

115 120 125 

Ala Ala Clu Ser Thr Ala Pro His Lys Val Lys His Arq Thr Phe His 

130 135 140 

Tyr Pro Cly Cly Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys 
145 150 155 160 

Ser Pro He Gin Gin Ser Val He Asp Phe Asp Gly Lys Cly Thr Cly 

165 170 175 . 

His Clu Val Clu He Ala Met Gin Trp Asn Cly Cly Tyr Ser Glu Ser 

180 185 190 

Val His Thr Phe Ala Asn Thr He Asn Thr His Clu Cly Cly Thr His 

195 200 205 

Clu Clu Cly Phe Arq Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp 
225 230 235 240 

Asp He Arq Glu Cly Leu Ala Ala Val He Ser Val Lys Val Ala Clu 

245 250 255 

Pro Gin Phe Glu Gly On Thr Lys Thr Lys Leu Cly Asn Thr Clu Val 
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^ 102 

260 265 270 

Lys Ser Phe Val Gin Lys Val Cys Asn Glu Gin Leu Thr His Trp Phe 

275 280 285 

Glu Ala Asn Pro Ser C\u Ala Lys Thr Val Val Asn Lys Ala Val Ser 

290 295 300 

Ser Ala Gin Ala Arq He Ala Ala Arg Lys Ala Artj Glu Leu Val Arq 
310 315 320 

Arq Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro ay Lys Leu Ala Asp 

325 330 335 

Cys Arq Ser Thr Asp Pro Arq Lys Ser Glu Leu Tyr Val Val Glu C\y 

340 345 350 

Asp Ser Ala Gly Gly Ser Ala Lys Ser Gly Arq Asp Ser Met Phe Gin 

355 360 365 

Ala He Leu Pro Leu Arq Gly Lys He He Asn Val Glu Lys Ala Arq 

370 375 380 

He Asp Arq Val Leu Lys Asn Thr Glu Val Gin Ala He He Thr Ala 
390 395 400 

Leu ay Thr Gly He His Asp au Phe Asp He Thr Lys Leu Arq Tyr 

405 410 
His Lys He Val Leu 
420 

<210> 37 
<211> 420 
<212> PRT 

<213> Mycobacterium branderi 

<40Q> 37 

Gly Asp Asp Ser Ala Tyr Ala.Val Ser ay ay Leu His Gly Val ay 

15 10 15 

Val Ser Val Val Asn Ala Leu Ser Thr Arq Leu Glu Val Glu He Ala 

20 25 30 

Thr Asp Gly Tyr Glu Trp Phe Gin His Tyr Asp Arxj Ser Val Pro ay 

35 40 45 

Thr Leu Lys Gin ay au Lys Thr Lys Lys Thr Gly Thr Thr Val Arq 

50 55 60 

Phe Trp Ala Asp Pro Asp He Phe Glu Thr Thr Asp Tyr Asp Phe au 
^5 70 75 80 

Thr Val Ala Arq Arq Leu Gin au Met Ala Phe Leu Asn Lys ay Leu 

85 90 95 

Thr He Asn Leu Thr Asp Glu Arq Val Arq Asn Glu Glu Val Val Asp 

100 105 110 

au Val Val Ser Asp Thr Ala Asp Ala Pro Lys Ser Ala Arq au au 

115 120 125 

Ala au au Arq Thr Thr an Lys Val Lys His Artj Thr Phe His Tyr 

130 135 140 

Pro Gly Gly Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys Asn 
150 155 160 

Pro He His Ser Ser He Val Asp Phe Ser ay Lys Gly Pro Gly His 

165 170 175 

au Val Glu He Ala Met Gin Trp Asn Ala ay Tyr Ser Glu Ser Val 
ISO 185 190 
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aX)3 104 
His TTir Phe Ala Asn Thr He Asn Thr His Clu Cly Gly Thr His C\u 

195 200 205 

CTu Cly Phe Arg Ala Ala Leu Thr Ser Val Val Asn Lys Tyr Ala Lys 

210 215 220 

Asp Arg Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Cly Asp Asp 
225 230 235 240 

He Arg Clu Cly Leu Ala Ala Val He Ser Val Lys Val Ser Clu Pro 

245 250 255 

Cln Phe Clu Cly Cln Thr Lys Thr Lys Leu Cly Asn Thr Clu Val Lys 

260 265 270 

Ser Phe Val Cln Lys Val Cys Asn Clu Cln Leu Thr His Trp Phe au 

275 280 285 

Ala Asn Pro Ser Asp Ala Lys Thr Val Val Asn Lys Ala Val Ser Ser 

290 295 300 

Ala Cln Ala Arg He Ala Ala Arg Lys Ala Arg Clu Leu Val Arg Arq 
305 310 315 320 

Lys Ser Ala Thr Asp Leu Cly Cly Leu Pro Cly Lys Leu Ala Asp Cys 

325 330 335 

Arg Ser Thr Asp Pro Arg Lys Ser Clu Leu Tyr Val Val Clu Cly Asp 

340 345 350 

Ser Ala Cly Cly Ser Ala Lys Ser Cly Arg Asp Ser Met Phe Cln Ala 

355 360 365 

He Leu Pro Leu Arg Cly Lys He He Asn Val Clu Lys Ala Arg He 

370 375 380 

Asp Arg Val Leu Lys Asn Thr Clu Val Cln Ala He He Thr Ala Leu 
385 390 395 400 

Gly Thr Cly He His Asp Clu Phe Asp He Ser Lys Leu Arg Tyr His 
405 410 415 

Lys He Val Leu 
420 

<210> 38 
<211> 421 
<212> PRT 

<213> Mycobacterium paratuberculosis 
<400> 38 

ay Clu Asn Ser Cly Tyr Asn Val Ser Cly ay Leu His Cly Val ay 

15 10 15 

Val Ser Val Val Asn Ala Leu Ser Thr Arg Leu Clu Val Asn He Ala 

20 25 30 

Arg Asp Cly Tyr Clu Trp Ser Cln Tyr Tyr Asp His Ala Val Pro ay 

35 40 45 

Thr Leu Lys Cln Cly au Ala Thr Lys Arg Thr Cly Thr Thr He Arg 

50 55 60 

Phe Trp Ala Asp Pro Asp He Phe Clu Thr Thr Clu Tyr Asp Phe au 
65 70 75 80 

Thr Val Ala Arg Arg Leu Cln Clu Met Ala Phe Leu Asn Lys Cly Leu 

85 90 95 

Thr He Asn Leu Thr Asp Clu Arg Val Thr Asn Clu Clu Val Val Asp 

100 105 no 

au Val Val Ser Asp Thr Ala Asp Ala Pro Lys Ser Ala Cln Clu Lys 
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li5 120 125 

Ala Ala Glu Ser Ala Ala Pro His Lys Val Lys His Arg Thr Phe His 

130 135 140 

Tyr Pro Cly Qy Leu Val Asp Phe Val Lys His He Asn Arq Thr Lys 

150 155 160 

Asn Pro He His Gin Ser He He Asp Phe C\y Gly Lys Gly Pro Gly 

165 170 175 

His Glu Val Glu He Ala Met Gin Trp Asn Gly Gly Tyr Ser Glu Ser 

180 185 190 

Val His Thr Phe Ala Asn Tlir He Asn Thr His Glu Gly Gly Thr His 

195 200 205 

Glu Glu Gly Phe Arg Ser Ala Leu Thr Ser Val Val Asn Lys Tyr Ala 

210 215 220 

Lys Asp Lys Lys Leu Leu Lys Asp Lys Asp Pro Asn Leu Thr Gly Asp 

230 235 240 

Asp He Arg Glu Gly Leu Ala Ala Val He Ser Val Lys Val Ser Glu 

245 250 255 

Pro Gin Phe Glu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu Val 

260 265 270 

Lys Ser Phe Val Gin Lys Val Cys Asn Glu Gin Leu Thr His Trp Phe 

275 280 285 

Glu Ala Asn Pro Ala Asp Ala Lys Val He Val Asn Lys Ala Val Ser 

290 295 300 

Ser Ala Gin Ala Arg He Ala Ala Arg Lys Ala Arxj Glu Leu Val Arg 

^5 310 315 320 

Arg Lys Ser Ala Thr Asp Leu Cly Gly Leu Pro Cly Lys Leu Ala Asp 

....... ?25 _ _ ^ _ 330 . 335 

Cys Arg Ser Thr Asp Pro Arg Lys Ser Glu Leu Tyr Val Val Glu Gly 

^40 345 350 

Asp Ser Ala Cly Cly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Gin 

355 360 365 

Ala He Leu Pro Leu Arg Gly Lys He He Asn Val Glu Lys Ala Arg 

370 375 380 

He Asp Arg Val Leu Lys Asn Thr Glu Val Gin Ala He He Thr Ala 

385 390 395 4OO 

Leu Gly Thr Gly He His Asp Glu Phe Asp He Thr Lys Leu Arg Tyr 

405 410 

His Lys He Val Leu 

420 

<210> 39 
<211> 38 
<212> DMA 

<213> Artificial Segu^ice 
<400> 39 

tgtaaaacga cggccagtca ygcnggngcyi aarttyga 
<210> 40 
<211> 36 
<212> DMA 

<213> Artificial Sequence 
<400> 40 
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The 16s/23s ribosomal spacer region as a target for DNA probes to 
identify eubacteria. 

Barry CoUeran G, Glennon M, Dunican LK, Gannon F. 

National Diagnostic Centre, BioResearch Ireland, University College Galway. 

Variable regions of the 16s ribosomal RNA have been frequently used as the target for DNA 
probes to identify microorganisms. In some situations, however, there is very little sequence 
variation observed between the 16s rRNA genes of closely related microorganisms. This 
study presents a general method to obtain species-specific probes using the spacer 
(intei:genic) region between the 16s and 23s rRNA genes. The overall strategy is analogous 
to that which has previously been developed for the variable regions of the 16s rRNA genes. 
Sequence analysis of the 16s rRNA and 23s rRNA coding sequences flanking the spacer 
regions resulted in the design of PCR primers that can be used to anq^lify the spacer regions 
of a wide range of eubacteria. Sequencing the amplified spacer region then gives rise to the 
information that can be used to select specific DNA sequences for use as a DNA probe or 
for the generation of specific PCR primers to a microorganism of interest. In this study the 
approach to develop specific DNA markers for members of the genus Clostridium is 
described in detail. A specific DNA oligonucleotide probe and PCR primers have been 
designed for Clostridium perfringens that distinguish it from other organisms in the genus. 
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